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Preface to the Chinese Edition 



During the second half of the 20th Century, several new and interesting mathe- 
matical theories aside the Theory of Probabilities have emerged in parallel with 
the development of computer science and technology in order to combine many 
types of information (fuzzy, neutrosophic, uncertain, imprecise, paradoxist, in- 
complete, paraconsistent , etc. ) provided by different sources (human experts or 
artificial intelligent expert systems, sensor measurements, neural networks, eco- 
nomics predictions, etc. ). One such theory, that permits the combination of un- 
certain, imprecise, and paradoxist information, has been introduced and devel- 
oped since 2001 by Dr. Jean Dezert from ONERA (The French Aerospace Lab, 
France) and Prof. Florentin Smarandache (University of New Mexico, USA). 
This new theory has been called Dezert- Smarandache Theory of Plausible and 
Paradoxist Reasoning for Data Fusion (DSmT) and has become a mainstream 
theory in information fusion and it is used more and more in different fields of ap- 
plications where uncertain and conflicting information processing is required for 
decision-making support (medicine, defense, security and surveillance, robotics, 
pollution prevention, etc. ) as shown through the publications available in the lit- 
erature and Ph. D. dissertations. 

Many international conferences including the use of paradoxism in science started 
since 2003 : 

- The first one, called: “Applications of Plausible, Paradoxical and Neutrosophic 
Reasoning for Information Fusion”, 8-11 July 2003, at Radisson Hotel, Cairns, 
Queensland, Australia. 

- The second one: “Applications and Advances of Plausible and Paradoxical Rea- 
soning for Data Fusion”, June 28-July 1, 2004, in Stockholm, Sweden. 

On 5 November 2004, Paradoxism, used in the fusion of conflicting information, 
was invited to and sponsored by NASA Langley Research Center, in Hampton, 
Virginia, USA; see the lectures; 




http : //www. nianet. org/ecslectureseries/smarandache _ 110504. php 
http : //www. nianet. org/ecslectureseries/dezert _ 110504. php. 

Between 16-27 May 2005, Paradoxism, again used in the fusion of conflicting in- 
formation, was presented at and sponsored by NATO Advanced Study Institute, 
Albena, Bulgaria; 
http : / / www. asibulgaria2005. com. 

We were also sponsored by Marcus Evans Inc. to present tutorials on DSmT to 
Spain - 2005 , and Belgium - 2007. 

Since 2003 until today we participated each year to the International Conferences 
sponsored by the International Society of Information Fusion (www. isif. org) 
dedicated to the Information Fusion, with papers, special sessions, and tutorials 
on DSmT (paradoxism used in science), organized respectively in Australia - 
2003, Sweden - 2004, USA (Philadelphia - 2005, Seattle - 2009), Italy - 2006, 
Canada - 2007, Germany - 2008, Scotland - 2010. 

Other International Conferences or Seminars on DSmT in : France (Brest, EN- 
SIETA - 2010; Paris, COGIS - 2009 &• 2006); Romania (University of Craiova 
&■ Sibiu - 2009); USA (Air Force, Dayton, Ohio - 2009; Air Force, Rome, NY 
- 2009; Griffiss Institute - 2009); China (Universities of Nanjing, Wuhan, Bei- 
jing, Xi’an and Hangzhou - 2009); U. K. (University of Lancaster - 2009); In- 
donesia (Malang &• Salatiga - 2006) ; Slovenia (Maribor - 2005). 

Some published papers and presentations at various international conferences and 
seminars over the world, plus three books are freely downloadable from our web 
site at : 

http : //www. gallup. unm. edu/~smarandache/DSmT. htm. 

We want to thank again all the coauthors of this volume and all our colleagues 
who have manifested through their publications their strong interests in develo- 
ping, improving and using DSmT in their own field of applications. We thank al- 
so researchers and students who have made interesting criticisms or have submit- 
ted to us new exciting and challenging questions which have motivated us to pur- 
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sue our research in information fusion. 



We deeply thank our translators and friends. Prof. Xinhan Huang ( Huazhong 
Univ. of Science and Technology. Wuhan, China) and Prof. Xinde Li (School of 
Automation, Southeast Univ. , Nanjing, China) and their students: Ph. D. 
students Peng Li and Shangqin Mao, and master students Xiaoke Chen, Cheng 
Wang, Chao Wu, Ye Tian, Zengli Yang, Xuejian Wu, Luyang Wang, Jiaming 
Sun, and Xiaobin Jin who did work on this Chinese translation of the English edi- 
tion of our manuscript, and we hope we will cooperate with them for the next 
DSmT volumes too. 

Jean Dezert wants to express his deep gratefulness to Prof. Xinhan Huang, 
Xinde Li, and Xiao-Rong Li (Univ. of New Orleans, USA) for giving him the 
great opportunity to introduce and present for the first time DSmT in China 
through a series of very well-attended seminars during spring 2009 which has 
yielded to fruitful scientific discussions and collaborations. 

This first volume presents the basis of DSmT for information fusion and it has 
been completed by the Volume 2 in 2006, and the Volume 3 in 2009 (in English) 
and available on our web site. We recommend the readers to download and read 
these volumes which contain the most recent advances in information fusion with 
applications ( including new efficient rule of combination based on proportional 
conflict redistribution, new conditioning rules, MatLab™ codes, etc. ). We also 
encourage all readers interested in this research field to contact us (at jdezert@ 
gmail. com and smarand@unm. edu) if they have any questions, criticisms or 
comments on DSmT, or if they want to share ideas with us or bring their contri- 
bution in a next Volume. 

Jean Dezert &• Florentin Smarandache 




Orleans, France & Gallup, USA. 
September 7th, 2010 
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ffi m = DSmT 3l itm , t A & ^ it # « W * # 

Glenn Shafer /$L 1976 fr\J Dempster — Shafer Theory 

(DST)-i£4&a*#£&;4H8 DSm i3.&m')fcM-&ft^tfim‘}±W J f, 
#&*tm ft -£**£. r M.H 5 £Jfc— j£4HN&- * 

T DSmT U JJ] 'ff 9L#/jS.^- J$ i? if 

1.1 

f1^*l£¥* [9 ’ 10 ’ 363 ||Si S ffiMUfi. BP DSmT, oj 

DST [33] tkiP.DSmT nllTM* 

^ J4 1 ^ ¥n ilEillj ^ 'n'fnJSo DSmT fb^T'^: DST ($ fit® , 

m . DSmT m^wr^im „ 

DSmT MalMT Dedekind D« , 0 |ftj@ 

3M5£|B]o * DSmT W»4U0 n 

DSm MU M g Si DSm #|SL 

oj vmmmm , ma . mmm- 
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't ft) ©opent 

MWLffl&T— T‘®rW#®fS& ®= {do) U0open = 

{0o»0i »•••,&,}„ Yager, Dubois, Prade fP Testemale ^E3tM[45, 

Smets [42] flfiSlilS Transferable Belief 

Model(TBM)^ 0 | * DSm 

ifpM di 

euATOltt. 

mimmm^m^mdie® dst $ shaf er mm» 

Shafer 

DSm ii. DSmT nttr-“#r^cwti^ DSm ii^mjwj 

igmmmm — shafer mmm in 4 DSm 

£ffc#:frS8 DSmT DST,i£#;f fBM*f«36 

&W7:ffli£*£i: iI»Hif W K3'J o 

1. 2 DST fpj^ 

Mi fUt## Glenn Shafer flU*^TMW ^jt^W*# [33] . DST WM-til Pf IU 

M jB»[ 34 , 48 , 49]iT-4£ T M o 

1. 2. 1 Shafer 

(9* Shafer MM. 

WM7 ft nThTMMitfc^o 

0 WJ 5 7^7®W^'nl?7;£7 2® 2 101 0 E^7 2® 
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$liP,^0={ft,ft,ft},a5-& 2 0 = ;0 , ft, ft, ft, ft Uft.ft Lift. ft Lift. ft U 
ft, Lift}-. 

* Shafer f||M T , * * f= Jf p® ® ( bba ) Ji jft 2 a f lj [ 0 , 1 ] ■ — 0 gfe |} , ]S 

>»(0)=OJL Y, mi A) = 1 (1.1) 

A€2® 

Glenn Shafer ^0 AA© : 

Bel(A)= Y] ni (B) (1.2) 

Be 2 ®,B£A 

P1(A)= 2 m(B) = 1 — Bel ( A ) (1.3) 

Be2®,BnA^0 

MAMIA M*MS. 

ftjf*™( • i^BeK • ),pk • )$ hm — itgKi C33] . 

Jf MWl®* AG2 8 Kim) a 

1 . 2.2 Dempster 

i^BelA • )0Bel 2 ( • 0 WW0$0(^^#W) 

MM S, fP S 2 m,i • )fp m 2 i • ),*&£ 

la Bel( • ) = Beli ( • )©Bel 2 ( • ), Dempster MM'nM 

jHlJ C33] ia 0 mA • )fP m 2 ( • )#SlJW,JM0g©£PT: 

m(0 )= 0 

< J?/ il(X)wl2(Y) a 4) 

m(A)= (V(A©0)e 2 s ) 

1- 2j OTl (X)m 2 (Y) 

X.Y62® 

Xf)Y=0 

* )©hl^^0*^:fg®lfi{t o ffill 
S : fP S 2 0|'0]K)l4 I ^Jt(BP( I f , ^H©)nI^^PT: 

^12 A 2 »2i(X)w 2 (Y) (1.5) 

X,Ye2® 

xry=0 

fc£(l. 4)©!J3— ILS© 1-^12 

^*12 = 1 

mi • )(bba)|fc0#lS:T , jf[)B©iWB^©iIE®M Si fP S 2 ^®AC0, 

BeL (A) =l,Bel 2 (A) =1 P^,M0tBIH±^'l#<Mo JtM(bba) 

W^#0IM.0PlfS 2 l s: fBfSiS'®&l)0^’ BP K(m)=ic(m 1 ) r\/c(m 2 ) o ©#1^:113 — 
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1— * 12 , Dempster 

m-^J^a [13] o Dempster nJ WS&rM* N ^AL# fs] $ 

[5]* Dempster ffl^MfPjtl W#H£ 0 

1. 2. 3 Dempster *§^M 

m # * ■ — i- # # m w m ^ ti m , # a t a m m n+ m a ^ # * a w ■ — a # & i it 

M C33] „ a $ in jLt , {0 'E m # * - i? fife * 4? M pg a C27] , Zadeh [5 °- 53] , Dubois ig 
Prade Cl2] tXtltBMJF ittfc, Voorbraak [43] til# jfcf£T*l\£. 

Dempster ^MW\ fife^TC^ MititEPJ , S±^ &b 3 ?* ^ 

TffiMItffi. EP Dempster 

^MiiSc#^® C29] ,'&W“ignorance”E(BI^^^o II, , 

• jlBtEPf!) Dempster IfffMJjllJ WlSfMfffiJd, HUi 

B£lfr& M J# 31 ’ 32 ’ 28] WiSMOT^flf^iK Hint 
Model) fPM^itl^^ Cl “ 2 ’ 14 ' 20] . ^T 1 DST M#P^1 ititif #JAL3tM[38 , 
40,42 ], 12 ^(®a-^^^MX^®P^^ C28] X]-jnBf^fi 

a,Ds itaa DSm mmmnfrffittm , 

• DSmT EJlM#'[f ift, DST Mflij± 

&M. w , m Tfr . ft# ill? + m 

M, 

*7^® Dempster itf A BIS^fB T-lSMMM 

ta^MPJo 

ft Lcfevrc, Colot ft] Vanoorenberghe f<CtlI^cT [25] o 

Haenni , fM ^ Lefevre *P^tB TiEflft Wffi 

0JP ] , Shafer , ii« 

«7^07 k 12 &&&&&. 7i7 Dempster 20 # 

fH 90 7ft B 1 Philippe Smets C37 ' 24 ’ 41 ' 42] ff ® TBM DST lf)7 WH# 

(#^M[3,4]ffl^iti£)o dicB.TBMfiM^ Cheng fP Kashyap $fcM*ft [6] 
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DST «TX^ Dempster DST WMPRtt. 

im , MWiHgillfBltW . 

• «M [11 ’ 13 ’ 39] r&'hMIlfti Dubois fo Prade £ 1986 

SM3IA-0Tt*U,*ll 9 M0 

vAe2Ma^Wft«{t^u( • 
r»?u (0 ) = o 

1 ^ ^ d-6) 

[■/«u (A) = m\ ( X *)m 2 (Y) ( V (A^ 0)G 2 8 ) 

X,YG2 0 

XflY=A 

• )igBel 2 ( * )&M#3So 
Sx If S 2 

, it Ai£#&AM . 

• Murphy !a^»fJ C27] :&M3 1 AT-0T# 

*MMl^#WM [46 ’ 13 A mmiM. m, Mm 2 

sis. m x m m 2 

2 0 Ai0jsWff®gmBei M ( • m 

Bel M (A) = -|- [Bell (A) +Bel 2 (A)] (1. 7) 



• Smets IS'nMI'lU 1 - 41 ’ 42 - 1 Dempster 

T Dempster M^U + 1 ~ &120 Smets ^cyPWA® A(^f ATflEHIE 

mm wia0«fjGtMffiT# s mmmmmnr ■. 

m s (0)=k 12 = ^ mi(X)m 2 (Y) 

X,YG 2® , 

< xn y =0 (1. 8) 

m s (A) = mi (X)m 2 (Y) (V(Af 0)£ 2 e ) 

x,ye2 0 

xnv=A 

• Yager ia0MlF’ 46 ’ 47] : Yager 00 

y mrnmnTM A®= 



® *x Mine a m , * m to w as » 

© sW 0ft^S'JfI>hW^^:7fcSjiIftU&U-U^4¥Ja3tit[33] o 
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\ m Y ( 0 ) = 0 



m Y (A) = 0^m 1 (X)m 2 (Y) ( V A £ 2 s ,A A 0 ,A A 0) 

X.Y62® ^ 1* 

xn Y=A 

m Y (@) = m\ (0)m 2 (0) + 2 7Wi(X)m 2 (Y) (A = 0 ) 

X,YS2® 

xry=0 

• Dubois-Prade 3 W , 

y hAHSi5 | J'& ; fc®'n X 4 aM^ — AAMSJSJ' frfc Y AbA 
^ X f) YA0 , A XflY to RZ , Mi X n Y= 0 H , JCHM A 

A A XU Y Ac Dubois fn Prade 'M'nl&'n 

0W,0M&0%;mmmmm0m^zmm7T0mbwm^vmi± 

T# DP AA^PTAA 0 : 

J «?DP ( 0 ) = o 

[«?dp(A) = 2 mi(X)m 2 (Y)A 2 twi (X)m 2 (Y) (\/AG2 0 ,A^0) 

X,Ye2® X,Y€2® 

XflY=A XIJY— A 

xhy= 0 xnY=0 

(1. 10) 

Lefevre., Colot ftl Vanoorenberghe ^EASft[25] AS! A * IE 

u ffi n j«A3iA ®^ a . „ 

A?12 a 2 wJi(X)tw 2 (Y) (1.11) 

X,Ye2® 

xry=0 

• ^-A:M^^icw»(A)e[ o,i] (SAl>v(A) = 1 ) aa^S 

Ac© 

A*(AA0 )C0 AitfiAbASBMA) ,JMAAA3nT: 

jm(0) = w m (0)k u 

[m(A) = [ ^ w i (X)» 2 2 (Y) ]+ w,„(A)&i 2 ( V (A A 0 ) € 2 0 ) 

X,Y€2® 

XRY=A 

(1. 12) 

^ A A a A tK 0f g#* AMjJI'J o AfH B gffiM T K A ftJ- 

0 ASX«jt[13]fS 257 M0W^(56)S<jfTEPls®aiTfiiE„ 
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ffixm&ik. 

A Shafer JiM# , $PT0»J0f* : 

• Dempster li^MUlJd. 4)f^f^iliiXtA(l- 12)iS0j!0TlJti&#WI£J# At 

0VA00.tr 

W m (0) =0 JeL W,„(A) = 0 7Wi(X)7W 2 (Y) 

1 * 12 x,re2 0 

Xf|Y=A 

• Yager ia0MfJ(l. 9) TOM&iPT#^*#: 

w m (0) = 1 JeL w m (A e^ ©) = 0 

• Smetsia^MHOd. BJoIdSil^PTAA^#: 

w„, ( 0 ) = 1 JeL w m (A 0 0 ) = 0 

• Dubois-Prade IS^MHU d. lO)0dM£PT0it$# : 

V A cz 9, vu m ( A ) = 0 w + 

1 ^IZAj.AjIAjUA^A 
A 1 11A 2 =0 

At 3 :»;* a?«i (Ai )m 2 (A 2 ) , tSiJAifi A Ai U A 2 fit 0; 

2 s W)3tWA*At^S0»±l:if0Sd ^WJe0^T C25] : 

(A £ 2® | 3Ai E /c(mi), 3A 2 G k(tw 2 )> 

Ai U A 2 = A and Ai f) A 2 = 0 } (1. 17) 

tE Dubois-Prade MttMjtJ t 3 <|XMS0^I^ w„(A) (J0+:J¥0fX^#v0tBVc[Jf) 

, atp t 1 wft® iiiw^ , s ffi 0 1 m wft a ms a Wift 

^ C25 0nwJt^ff)tMa^0o ms 9 ={ ©At, Yager is 

0tJSJ!]tP Dubois-Prade S0MJ3 Wtf tB |nj 

1 . 2.4 iEJSSMiftOSifc 

T [42,25 ,W^mM Shafer £»[33]ltjfi 11 

• t5HWtftP0S [33 ’ 13 ’ 42 ' 25] o 

fg®-0Ml>WHr#tt/fM (I) S0ae[Od]^B^W,S^®iiWnT# 



(1. 13) 

(1. 14) 
(1. 15) 

(1. 16) 



0 

Jj!l!^Wb£fflP(#JAl3tlt[33]^ 23 M0f Shafer f£0«#!0 1. 6 




ft ft It fl bba/«( • 

bba m'( • ) 

Im'(A) ■■&*-. a • m(A) , V A £ 2 e ,A ^ 

\ m (®) = (1 — a) +a •»;(©) 
a=l a = 0 

hflUto 

ft#if u #j a mr , m nr n b £p w „ ft 

> itfn W B iplft ft t'Jfil ai fn a 2 > #R ai ,a 2 G 

[o,i],3t^»/twta^n^iiPT^^px^vAe2 0 ,^ 

Bel(A) = — C y — Beli(A) H ( y — Bel 2 (A) (1.19) 

a 1 ^Qf2 «1 i a2 

Shafer tG£ift[33]|| 253 it fa 
it! : n Dempster i&RMWRS.'n , fPjtti n BltS 

[13] o 

5feB . *ts w jtmtit ^ft m - 1&# bj 
« sn - fa** wit it , m^nmuum w 

1.3 DSmT^iMfiH 

1.3.1 DSniflM^ 

DSmT ftjjfcJlliM^TjSIR DST 

m-.MR ShaferflM(^IJfg©fEX*S3%K^ffl5;#jfj[E.^#&i]fPii5ft(f = 

i,-,?Dia^)W^iti;xf' ; B-ir#4 3 is]it'®it:a(fifc | iii : B¥® © 

Wvft 1 # Dempster ISttlPJ ( BltlQ — ft) f^t/ftttlE 

nnm&^immn, f^mt/hmttt dst 
WMM'kMWl W o 

DSmT ws^aitE^jti^+i'Bn^afn shafer ra , 



9 




mmnm^mmm g Mmnmmm.it, 

DSmT Zm^^M^-T g E±J DSm flM-itt/ ^(0) ,1 tfcflM# 0 

n di a = i , • ■ • ■ • , n ) wra , «« mi «r twtesoi . 

Stllftit g Et 

am w . * g * DSm 

mm* , TO£g«£,.a£g * 

* g E±3 Dedekind f&A11MftP±l^m-Ma #AT-AtT ) . 

tl £« , RTtfr## ® g * W1# 

£AMHA#3Mi 0 

UtrMTO* o g * DSm fiiy JL f ( 0) f ' KilJf 

‘ftM'o DSm HIM ^(0) , f'JMI^^MiSftii.'n' 

AfT^D *fAt! ^ (0)^W Shafer 
ItMMlt DSmfiMo DST 

DSmT Shafer flMfP g E±3 DSm #|M ) Mil® 

Hitt, DSmT 

:& 7£TO#J& ft®, DSmT lift T 
-w&rxm&ftftmiMMM'&nm&imG&ijfe. AAtstr DSmiiMK 

DSmT , epmm [g-M^ijfg © 

wft jtwfto Mar, m w ?*?>s a tut * a mm trww nT#tt , & htiib a * 

-A A»niiw. ffi®mpf)ftffif>se^nrjg^#tg®ss±m®,^p^ 

ffii DST fp DSmT MAAA, 
bba 

ft »a * mm g # m mmMiM.m3t^ 0 

M^jr^iM wstsaijtr fsj m , m a it) ft j& m a a wm , x^mmmmm 

M 0 ,DSmT |W|#HrD(Mo DSmT Mf&AAAMAffE 

#it,»#«T,ipbnr«kiBftpfaitfp dst mrm. 4- ©=t& ,&}fgA 
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& W^hsp ® rn M ft f© . M' R i 0 . 

[o,i]0 fli^W^#iPT: 

mid 1) -\~midz) = 1 

• • ) e [o,i] 0 f 
mm&ttinT-. 

midi ) + midi) + midi U #2 ) = 1 

• DSmT s * DSm mm) ,nrxm*in 

JtM™( • )e[oa]MSWMi!BT: 

midi) -\-midz) -\-midi U d 2 ) + midi f| 82 ) = 1 



1 . 3.2 mwm d° &mm 

2 mu 3 DSmT m&z 

Dedekind DSmT Wfg^T«0MiS 

in &m a u fp n m , mMar ■. 

(1) 0 ,di-,d„eD s 0 

(2) ^PHA,BeD®,S|S0 Af]BeD s ,A\jBeD s a 

(3) ^Ta)fP(2)cg^0W^,#'SMft!l^Mil0D 0 o 

D® WU^nn^SI) **&§#. D® ®M4ff 

&g*HP§(*n'£g#*MP§) « = 3 ftfftj «8 EM#1# 

Mo S « B0 EP I © =n,D® 2 2 "W^:0i[ o 

Dedekind |W 8 ’ 7] 

n 2 ©, 1 d® 1 01 2 ® 1 d® 0 * 

^©TOio 

H-0MII D® WM^iPTo 

• ^0ii4bW'[fM(w=O),0={},^D®={a o A0}^|D®|=l o 

• 3 0= { <9i } , JS!l D e = { ao ^0,ai±di}R\D 0 \=2' 

• 3 0 -:*d\ ‘0> }lg'- WJ D® = {a 0 ,a 1 .-,a 4 }E.|D®|=5,S^ 

CloR 0 ; «1 Jk-8l f]d 2 iCtiJkJ) 1 ’OI3JL82 JeL CU -Aft U $2 O 

• 3 0={60M 3 }B0H D® = U, ar". «i8}_M.|D®|=lM+ 



0 ft .$?7 ft . 

© n 0 u -ft n isfk#pj d® . 
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® A0 



«i a 0\ n o 2 n & 

«2 a 0i n 02 
«3 a 0i n 03 

«4 A 02 n 03 
«5 A ( 01 U 02 ) fl 03 

«6 A ( 01 U 03 ) fl 02 

«7 A ( 02 U 03 ) fl 01 

«8 a ( 0i n 02 ) u (0i n 03 ) u 



aio A 02 
an A 03 

ai2 A (0i fl 02 ) U 03 
ai3 A (01 fl 03 ) U 02 
ai4 A (02 fl 03 ) U 01 

ais A 0i U 02 
ai6 A 0i U 03 

h fl 03 ) ai7 A 02 U 03 



a9 A 0i ais A 0i U 02 U 03 

/ t A0iU0 2 U-U0„ 

*h* A DSmT 0 - MB 0 DSmT + 

Wo ^®m,MVAeDP,B.AA0^0AA: t 04A^D® o Sift, (D0 H , 

U 3 W>1 Bf ,/©¥* D 0 Dedekind %&■%■ 

M , BP 1.2, 5, 19, 167, 7580, 7828353 , — (WMM 2 #)„ 

0o d 0 nr g * DSm mm 

tt - *Mit ur , %m\mm r w w »» si 

• bKKummmm^mu „ mimes , e g 

#S¥* D® 2 e ,S#IiiTi*Kli^ DSmM,i2* 

A0 (0) , ^#0 Shafer #| H „ 3i M 3 1 AM-*t ft MMAtU m U ± S @ , 4- 
0= {01 , 02 } , M D 0 = { 0 ,ft fl02 ,01 ,02 ,01 U 02 } , M1±mk ft 0 02 ffiMJf ( BP 



Shafer #|M Jf ) , 3§PS E±3 0 0i fl 02 = 0 , 0 

D 0 = {0 ,ft fl 02 = 0,01,02,01 U 02 }= {0,01,02,01 U 02 } =2® 
l%TS0gE±3 DSm#|M*E Shafer 

) 0 wMBEgMMEfPMESWME DSm mm 

M 0) AE m , BP M 0 ) = M ( 0 ) R -M 0) 0 A0 ( 0 ) , i#ffl MM 4 Mo 



0 f«n3tI^0®Hl$MHlfig. 
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i. 3.3 rxmumm. 



• ) : D 0 ^[o,l],©igiiEMS© 

SliPT : 

m(0) =OM^j m(A) = l (1.20) 

AgD® 

^t:MS m(AM%J A M J^S^ftJtMS/MIICgbba) „ 

Bel(A) = 2 222 (B) (1.21) 

B^A 

B£D® 

Pl(A) = 2 m(B) (1.22) 

BHA^0 

B€D® 

D® 2 s , BP Shafer 

^VAeD 0 ,Bel(A)<Pl(A) o jASiU3©gS3 DSmliM 
P1(A) = 1 VA©0 GD 0 O 

1 . 3.4 gmvtoni&smi 

SffliEi) DSmtlM Si m 

S 2 mm DSm m^mw\ my (0) =m( • )A[ai©»2 2 ]( * 

Bel 2 ( • )^fd©fnW gbbawi ( • )-^tw 2 ( • )#fbUffl©6©:JM4A§©b^^j!nT C9 ’ lo:l : 
VC(|D e ,#i i / (0)(C)=»i(C)= m 1 (A)m 2 (B) (1.23) 

A,BeD® 

Af)B=C 

* © d® * u *q n w , mm^mm^mwmwvErni . ) 

2«( • ):D 0 -[O,1]„ 

rsj ^>2 ©ffi««i' 0 ]wia^-(^jaT-T? sa • m&a :,sg##ja^ 4 #). 

ifill&ND 8 + gbba #J 

K 2 (m 2 )5 D 0 M 
f AA0eD 9 .it/» 1 (A)>O.» i2 (A)>O o 

KAmAfn K 2 (22? 2 )f$Ai$[— $£tt | D 0 | J|0 O iA^0A/©®#'lfS.TAIE®?®K^: 

osm mm a. 23 ) mm 
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DSmMi®^^±7ifit#J§j£fT Wo Kx (mi) (ft 0 7C $c & fH 

K 2 (m 2 )^# > hl l- 1 fJfmM'nM 

m ( A I nfi 1 ) = »! 1 M l ) /»,(«,) 



m (A, n B 2 ) = m,(A t ) m 2 (B 2 ) 
m ( A„ n B 2 ) = m 2 (A„) m 2 (B 2 ) 



m(A l rB k ) = m l (A l )m 1 (B k ) 
m ( A„ n B k ) = m,(A „ ) m 2 (B k ) 

a 1. 1 #1* DSmMJ'J^ 

si 1. 1 

m 2 ( ’ )„ 

iSSc A; fl-Bj (i=l, — ,n-,j = l, —,n) 

M i®{i . DSm Mf J SI + til ) ffiMttm til 

x=a 2 [)b 3 = 

A 4 n Bs ,jaij m(X)=m(A 2 f)B 3 )+m(A i RBs)) . 

gbba m 3 ( • ) jSftiMliw >w 3 ( • )+0?^^WI|l— MiSfi L IS.'n‘>#Cjlt 

*o DSm Hitt 0MMi+ DSm 

mmmwm . 

1.3.5 I^DSm^i 

g E±3 DSmflM J^(0)E 
DSm |1M ,J(0 )tB#(©) o & 

0S0'M0 DSm ilM Jf(0) DSm , ££tS *02 0® 0ft J > M W 

I^iBlgatiEBT: W0ff W AeD 8 ^(iWf 4 1) 

m mm (A) = 0(A)[S 1 (A)+S 2 (A)+S 3 (A)] (1.24) 

00 : 0(A)^#|0A A£0,ffl4,0(A) = l, 

m'\0 (A)=O,M0a{ 0^, 0 } , 0.,, Ait D 0 t E±1 0f!M 0 t m*)%l&{* 
I®$!lfft*S*M00Ii H b g*eVlffl&^*iS 1 (A)(= m / ( ^(A)), 
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S 2 (A),S 3 (A)^J5C* 



Si (A) ^ 2 n »«iCX £ ) (1.25) 

x 1 ,x 2 ,-,x t erP i=1 
(x 1 nx 2 n-nx s )=A 

k 

S 2 (A) a ^ n^« ; ) (1.26) 

x 1 ,x 2 ,-,x 4 e0 i=i 

l-=A| V[(»€JZO A <A=I ( )] 

_ « 

S 3 (A) A 2 D>^) (1.27) 

X 1 ,X 2 ,-,Xj.gD® i=1 

(X 1 ux 2 u-UX S )=A 

(x 1 nx 2 n-nx i )e0 

;H._A_(t(Xl ) U«(X 2 ) U "■ U«'(X*) K-(X)^|@.jl^ X ft Wjf '-^1 

j ( a ft Uft u ••• ua, Sl (a^m^s^ g & DSm tiM jtc©) w k 

wkmmwmm DSm ia^M^ ; s 2 

» s 3 (A) jiMxt^is Wff . 

ttl'n DSm DSm Dempster MfJjf 

m g * DSm fiM, Shafer ) . fit 

DSmT wftt 

StWM.M 6#„ 

i. 3.6 

DSmT fq DST - 

0= {ft ,i=l , - ,71} * tJoPJ-^frWi^M* 

£ 0= {</* ,* = 1 , - , n , n>n} ,£+ ft#® ^ i&MJiffiSSMF W . US-i 

&=U£i0\ DSTMa^ijg(^^#fnffii:#jTtti^MWWPg|i^) 

wm^tb w , , # km °t&$\ w ■, 

TUT DSmT £JFi&B*^^fm#MTKi£. 

dst 

®i5*s g 

#?f Bffo & DSmT . 

0= { ft = Small , ft = Tall } 0 MM (ft ) fH R (ft ) W M MM , 

ft TtJ ft ft fnft Kftft 

,tl$i Wfc& . Wit W 0 
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0={ftASmall,fl 2 ATall},4‘Kft^A 

mi (di ) = 0. 4 mi (02 ) = 0. 5 m\ (di U 02 ) = 0. 1 
m 2 (d i) = 0. 6 m 2 (d 2 ) = 0. 2 m 2 (0i U 02 ) = 0. 2 

01 fP 02 DSm MGtMffl 

T# DSmc Sl'S]±Wii 

WDSmc(0) = 0 W DSmc (0 1 ) = 0. 38 /«DSmc(02) = 0. 22 

>WDSmc(01 U 02 ) = 0. 02 /«DSmc(01 fl 02 ) = 0. 38 

&mi( * )fPm 2 ( • 0 

Dempster |&0MJW#Sj 

eu4,{0'i =smaii' , 

0' 2 AMedium,0' 3 =Tall'},S4 5 0'm0'2 fP 0' 3 , 

bl^A0 0i=0'i U0002=0 , 2 U0 , 3 fP 01 fl02=0 , 2^MW Small' -% Tall'X^flSZ^P — ’ 0 

— ^fn^o m 

(tilPPM^W^nMlLtU bba »?i ( • )fP tw 2 ( • ) 

* 2 e ^TWfg]t®lli0 

m'i(0'iU0' 2 ) = O.4 wi'i(0' 2 U 0's) =0.5 m'i(0' 1 U 0' 2 U 0's) =0.1 
m , 2(0'iU0'0=O.6 wi' 2(0'2 U 0's) =0.2 m' 2 (0'i U 0' 2 U 0's) =0.2 
00 0ref DST Dempster 

0014^1 0'i n0' 2 ,0'i iv 3 ,0 , 2 iv 3 ,o\ n0 r 2 rv 3 

00M00 ^12 =0, Dempster 41:000 1„ M 

A - MT# DS Dempster tS.o'MM > M#f!l TT ffi : 

wds(0 )= 0 

m iys ((f 2 ') = m\(d'i U 0' 2 )m' 2 (0' 2 U (f 2 )+m 2 {d\ U d' 2 )m\{0' 2 U 0 / 3 ) 

= 0. 2 • 0. 4 + 0. 5 • 0. 6 = 0. 38 

>«ds(0\ U 0' 2 ) = m'i(d\ U d' 2 )m 2 (d'i U d' 2 ) +m'i(d\ U 0' 2 U O' 2 ) 
m' 2 (0'i U 0' 2 )+m' 2 (0\ U 0\ U d' 2 )m\(d\ U 0' 2 ) 

= 0. 4 • 0. 6 + 0. 1 • 0. 6 + 0. 2 • 0. 4 = 0. 38 
m m (0' 2 U 0' 3 )= 0i(0 / 2 U 0' 3 )m' 2 (0' 2 U 0' 3 )+m'i(0'i U O’ 2 U 0's) 
m' 2 (d ' 2 u 0' 3 ) + »/ 2 ( 0 \ u o' 2 U o' 2 )m i(0' 2 U 0' 3 ) 

= 0. 2 • 0. 5 + 0. 1 • 0. 2 + 0. 2 • 0. 5 = 0. 22 
nim(0 i U 0 2 U0 3 ) = ^i(0i U 0 2 U0 3 )m 2 (0i U02 U 0 3 ) 

= 0 . 1 • 0 . 2 = 0 . 02 
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$3^ o 2 — & n $2 id i u o 2 — d\ id 2 u 0 3 — 02 Jel$iU 02 U (?3 — 01 U 02 » 

tu#5lj Dempster !§. DSm 

±,ft DSTI1MW ©refTXf^fnflJM DSmT ftMft £ffl,-&H^g}in7|S]® 

DSm&^MJMOTMMSI Shafer © re f 

umt , DSm m G-mu ffl iwi „ 

MMiiiBgMMft © r ef±MX^ 0 ±{^«ffSM(fgWftt£W 

nTfgtt)^Jt^l'S]M^A,'®#m , i (0 / i)>O,m / i (0 , 2 )>O,OT , i (0 , 3)>O(^l,2), 
3P4MIM DSmT 0**?I£ DSm Dempster j||j„ 

£ DSm MUa Dempster , %3\ , Bfc# S 

X^0 o 

1.3.7 

*f ^saft^ra® , mm = iiraftxiwi c mm 

mmmpi ^ ©i a © 2 rwifts.fg 

MMXiaT: 

©i = { P a Plane . H a Helicopter . M a Missile) 

02 = !Sa Slow motion , F Fast motion} 

/?! m 1 ( • );Xftft Df gSc 2f Shafer ) 

±.-*f # m 2 ( • mXfe Df ^ 2f ±„ 

mi ( • )-g| m 2 ( * ) o 

0= {©1 ,02 }T,fJM Smets ft 

I«i( • )-%m x ( * )M 

01 ft 02 Janez ft 

»[2i]jift - 0.5Axrtg^ © 

i(0),WmftD 8 TlIJsfi bbam^C • )Jf »i 2 “( • 

£ DSmM^WJ#5UM^^o 

1.4 

i.4.i m-rm^ 



0 s ©I » 02 
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Ho ,m WfiJt 

»7H*f£|IH 0= {ft ,ft , 03 ITHM. ,ffc£{gMisM Shafer II 

M-SiLtfalsiSlEwif • )-^?w 2 ( • )H / illi I fF ,; f : pPfiH f l , ^fHi,o >«i( • )0 >«2( • )($ 

«#3nT: 

>»1 (01 ) = 0. 1 /«! (02 ) = 0. 4 nil (03 ) = 0. 2 Ml (0! U 02 ) = 0. 1® 

m 2 (0 1 ) = 0. 5 w 2 (0 2 ) = 0. 1 » 2 2 ( 0 3 ) = 0. 3 m 2 (0i U 02 ) = 0. 1 

Jf MltS'f'Mf M 07 , BP 



■0. 1 


0. 4 


0.2 


0. 3" 


-0. 5 


0 . 1 


0. 3 


0 . 1 - 



(1. 28) 



m$M ft ?? ru i nmm ; hiem , nrm j . mm±& 

urn 0 , , 7 = 

2 ftig 02 ,7=3 iXm 03 ,7=4 01 U02 . 

Bil»#mt,BPa®03 «*o 

H,fli50i,02 fP0 3 xMH*-fM'JHiJfS4 J B^HH«?E(ft*B^H),^i( • ) 

m m 2 ( • 03 *SIM0tg]^fPJ#MHT?S 

^(#JaLH 4 #07M0I1M&7^00^) . 

, SLti Smets ^ Yager ., Dubois fP Prade VXJk.M'n^l'n 

T# DSmc 07K)l04fT iiPT^pH: 

WDSmc(0l) = 0. 21 WDSmc(0 2 ) = 0. 11 
»iDSmc(03) = 0. 06 >«DSmc(01 U 02 ) = 0. 03 

^DSmc (01 n 02) =0.21 »JDSmc(01 D 03 1 = 0- 13 WDSmc(02 D 03 ) = 0. 14 
»iDSmc(03 D (01 U 02 ) ) = 0. 11 

«(M Shafer 0 3 = 0 ) ,H 

ku = 0. 06 + 0. 21 + 0. 13 + 0. 14 + 0. 11 = 0. 65 ( 

• ^Zffll/fMOl'J ( l. 6 ) , pf VJM31 

rn U ( 0 ) = 0 

rn U (0i ) = ?»i (0i )m 2 (ft ) = 0. 1 • 0. 5 = 0. 05 
rn U (0 2 ) = ?»i (0 2 )m 2 (ft ) = 0. 4 • 0. 1 = 0. 04 



0 JlSYWiS.MlKfeTjmiffr Uflz) =o.3„ 
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m U (ft ) = mi (ft )m 2 (ft ) = 0. 2 • 0. 3 = 0. 06 

m U (ft U ft ) = [mi (ft U ft '>m 2 (ft U ft )] + [wii (ft )m 2 (ft ) + m 2 (ft )/«i (ft )] 
+ [nii (ft >w 2 (ft U ft ) + m 2 (ft )>«i (ft U ft )] 

+ [mi (ft )tw 2 (ft U ft ) + m 2 (ft )twi (ft U ft )] 

= [0.3 • 0. l] + [0. 01 + 0. 20] + [0. 01 + 0. 15] + [0. 04 + 0. 03] 
= 0. 03 + 0. 21 + 0. 16 + 0. 007 = 0. 47 
m U (ft U ft ) = mi (ft )m 2 (ft ) + m 2 (ft )m\ (ft ) = 0. 03 + 0. 10 = 0. 13 

m U (ft U ft ) = >»i (ft )»*2 (ft ) + w 2 (ft )wi (ft ) = 0. 12 + 0. 02 = 0. 14 

m U (ft U ft U ft>= >«i(ftWft U ft) = 0.02 + 0.09 = 0. 11 

• DSm MWJ (1. 24) (MffiTfe DSmh 

a= 2 ),Bj mm 

»*DSmh(0 ) = 0 

^DSmh(ft ) = 0. 21 + 0. 13 = 0. 34 
»2D5mh(ft)= 0. 11 +0. 14 = 0. 25 
^DSmh (ft U ft ) = 0. 03 + [0. 2*0. 1+0. 3*0.3] 

+ [0. 1 • 0. 1 + 0. 5 • 0. 4] + [0. 2 • 0. 3] = 0. 41 

• Smets »Jd- 8 ) , nj 14ft =f# glj 

ms(0)= m(0) = 0. 65 (!'4 , ^Ma) 

m s (di ) = 0. 21 
ws(ft)= 0. 11 
m s (di U ft ) = 0. 03 

• Yager M ( 1. 9 ) , 0 Uft % 3 \ 

m Y ( 0 ) = 0 
fflyfft ) = 0. 21 
ffly(ft ) = 0. 11 

>n Y (di U ft ) = 0. 03 + ft i 2 ‘ = 0. 03 + 0. 65 = 0. 68 

• Dempster MPI'Jd- 4)(3£MfflT# DS ,01ft #glj 

mm ( 0 ) = 0 

m DB (0i)= 0. 21/[l — ft 12 ] = 0. 21/[1 — 0. 65] = 0. 21/0. 35 = 0. 600000 

^Ds(ft)= o. 11/[1— jfe 12 ] = 0. 11/Cl — o- 65] = 0. 11/0. 35 = 0. 314286 

>«Ds(ft U ft ) = 0. 03/[l - ft 12 ] = 0. 03/[l - 0. 65] = 0. 03/0. 35 = 0. 085714 

• Murphy MMd. 7) 

m M (0)= (0 + 0)/2 = 0 
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m M (0i) = (0. 1+0. 5)/2 = 0. 30 
mM)= (0.4 + 0. l)/2 = 0. 25 
>» M (0 3 ) = (0. 2 + 0. 3)/2 = 0. 25 
m M (d i U 0 2 ) = (0. 3 + 0. l)/2 = 0. 20 
= 0 mnid 3 )=0.25 ^ nf W )JP 

Yager ^ m M (ft U 02 ) , tH Rl Smets m M (0 ) 0 

Catherine Murphy 

• Dubois-Prade MPl'J , * + 0 3 = 0 , hi V0A31 

mjyp(0) = 0 (fll® Dubois-Prade WaE^O 
»2dp(0i ) = [mi (0i )m 2 (ft ) + >«i (0i )m 2 (0i U 02 ) + m 2 (0i )m\ (0i U 02 )] 

+ [?»i (0i )m 2 (03 ) + m 2 (0i );»i (0 3 )] 

= [0. 1 • 0. 5 + 0. 1 • 0. 1 + 0. 5 • 0. 3] + [0. 1 • 0. 3 + 0. 5 • 0. 2] 

= 0. 21+0. 13 = 0. 34 

w DP (0 2 )= [0. 4 • 0. 1+0. 4 • 0. 1+0. 1 • 0. 3] + [0. 4 • 0. 3 + 0. 1 • 0. 2] 

= 0. 11+0. 14 = 0. 25 

>«DP(01 U 02 )= [>«l(01 U 02>W 2 (01 U 02)] + [«Jl(01 U 02+22(03) 

+ »2 2 (01 U 02 )/«l (03 )] 

+ \_m\ (01 )m 2 ( 02 ) + m 2 (0i )/»i (0 2 )] 

= [0. 3 • 0. 1] + [0. 3 • 0. 3 + 0. 1 • 0. 2] + [0. 1 • 0. 1 + 0. 5 • 0. 4] 
= [0. 03] + [0. 09 + 0. 02] + [0. 01 + 0. 20] 

= 0. 03 + 0. 11+0.21 = 0. 35 

n\mm 0 + 0. 34 + 0. 25 + 0. 35 = 

o. 94 ,MM/h+ lo 

£|5]®ltf ) , Dubois-Prade M M 't'SS'np MM fS] 

^tfndlftDSmT (1. 24)sumS 2 ( • 

mi (0 3 )m 2 ( 03 ) = 0. 2 • 0. 3 = 0. 06 3\ >22DSmh ( 0i U 02 ) _h * % 3\ 0. 35 + 

0. 06 = 0. 41„ 

bIW]#dj^i'fc;DSmT ]e+‘ DST, Yager, Smets, Dubois-Prade [|fiS 

# o ISfS] 0]" • DSmT j Dubois-Prade JS 

^-'Sfnfb#IIJffi[b]l f l^|l(S*^^# , lfiaT,sumS 2 ( • 

DSm t ffliJ) ; , Dubois-Prade ( ® %%3\ 

Murphy 
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0ft k u =liikM DST ftjgftKftftl Dempster iS. y aMWi%3]T 0/0 

mm smets mmmn ™ s ( 0 ) = 1 , ftn 5 

ft±t£i#snftj£ftm#®i DSmiaiJ^ Yager, 

Dubois-Prade MPJ ffl— S gftgife „ 

-MM0 DSm l&ftM ft 

icSMft 0=S5m( conflict) =0„ jgj ft ^ 0 ft Mftft 0 

Eft , ftfft (ftMjUll (Dempster , Yager , Smets, Murphy, Dubois-Prade, DSmT fcE JEIIJ ) |f|5 

ji^ft^ftMftft dmm 

(Dempster J% Murphy MjfJjIfft— (ffUl/itll 

Elt)ft#j{lDo ft Smets ( ^ ra(0)>O Bftft, Dubois-Prade MJiKJ %^tk% 3} 

ft, Dempster in ftftft o #Tffi WMft » ftftlsftJfl @—{0i , 0 2 > 0s > 

dr } - S tft ft: ft ft ( i = = 1 , 2 , 3 , 4 ) ft m MS# ft W : 

mi (0i ) = 0. 1 »2i (02 ) =0 mi (03 ) = 0. 7 »?i (d 4 ) =0 

m 2 (di') = 0 > 112 ( 62 ) =0.6 m 2 (9 3 ) = 0 »r 2 (0 4 ) =0.4 

ifcEft|J<jft£0ft£ l.^ftft Dempster M,PJ#S1T 0/0 

ft&ft'lf ftT.fJffl Yager MftUft#®] m Y (ft U0 2 U0 3 U0 4 ) = 

5!]ft ;fljffl Smets M#SJ »K0) = l,M#&^£*jft.$t„ ftffl 
Murphy MIJ 1 ftfU#?!] m M (di ) =0. 15 ,»; M (0 2 ) =0. 30. w M (0 3 ) =0. 35 ,?» M (0 4 ) = 
0. 20,&ftfftg,ft #JM*j DSm MfJ , ftDW#»Tff JtM: 

«?DSmh(01 U 02 ) =0. 18,»2DSmh(01 U 04 ) = 0. 12, 

H ?DSmh(02 U 03 ) = 0. 42 ft »*DSmh(0 3 U 04 ) = 0. 28 

Murphy mmim 
ftillftWft^#fto 
ftjft^ftftilft 1 1 

/«U (01 U 02) = »2l(0l)/H 2 (02) +?22 2 (0 i)»2i( 02) =0.18 
IWia.mu (0i U0 4 )=O. 12, m U (02 U0 3 )=O. 42 JL >»u (0s U0 4 ) =0. 28 , ft VS ^ Jft ft 
. ftMPJftMft DSm 

1 . 4.2 m~^m^ 

&ft$lft^>ft#ftf| 5 fitifefifl Zadeh m=f-M Tiff. 

0= { 01 , 02 . 03 . 04 } . mx Shafer » , Jt M 
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inT-. 

mi (0 i ) = 0. 998 mi (0 2 ) =0 mi (0 3 ) = 0. 001 m\ (0 4 ) = 0. 001 
m 2 (0i) = 0 m 2 (d 2 ) = 0. 998 ?» 2 (0 3 ) = 0 >w 2 (0 4 ) = 0.02® 

, Dempster MJBI&ifJ T : 

= 0. 001 • 0. 002 

1 - (0. 998 • 0. 998 + 0. 998 • 0. 002 + 0. 998 • 0. 001 + 0. 998 • 0. 001 + 0. 001 • 0. 002) 

= 0 . 000002 = 1 
0 . 000002 

M Yager 

wi s (ft) = 0. 000002, m Y (ft U 0 2 U ft U ft ) = 0. 999998 

mm smets mmm \ j 

m s (d 4 ) = 0. 000002, m s (0 ) = 0. 999998 

Murphy 

>«m(0i) = 0. 499,/» M (ft) = 0. 499 ,>m m (0 3 ) = 0. OOO5,?» M (0 4 ) = 0.0015 
fljjf! Dubois-Prade M nTWItSO 

m DP (0 4 ) = 0. 000002, w DP (0i U ft) = 0. 996004 ,«? DP (ft U ft) = 0. 001996 
wicpCft U ft) = 0. 000998, wep ( 02 U ft) = 0. 000998, «i D p (ft U ft) = 0. 000002 

Shafer » J0 (0) + , 

, Dubois-Prade nT#l&^M(#J)l 

»2DSmc(ft) = 0. 000002, WDSmc ( ft n ft) = 0. 996004, 

^D Sm c(0i fl ft) = 0. 001996,^^(02 fl ft) = 0.000998, 

»'DSmc(02 f| ft) = 0. 000998, 

™DSmc(03 fl ft) = 0. 000002 

Shafer DSm MU . Dubois- 

Prade MgMU. , 

Dubois-Prade DSm 

1.4.3 

Smets TBM)T r ^M J ?,m(0 )>0,SB>f Dubois— 



0 JSlfc m2 (04) = 0. O2#®,)5iffSC*m2(04) = 0.002. ififft. 
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Prade MM+M . TWltrM: W 0 ff gift 

>«i ( 0 ) = 0. 2 mi (0i ) = 0. 4 m-i (02 ) = 0. 4 
>«2 ( 0 ) = 0. 3 m 2 (0 i ) = 0. 6 m 2 (02 ) = 0. 1 
ET ,^JM Dubois-Prade , II «T Dt#£lJ 

w D p(0)=O (i^X^ntb) 

«7 DP (01 ) = mi (01 )W2 2 (01 ) + [wi (0 )»2 2 (01 ) + »7 2 (0 )»?1 (01 )] 

= 0. 24 + [0. 12 + 0. 12] = 0. 48 

>«dp(02)= m.i (02 ) ni2 ( 02 ) + [mi (0 )m 2 (02 ) + >» 2 (0 )/«i (02 )] 

= 0. 04 + [0. 02 + 0. 12] = 0. 18 

>»dp(0i U 02 ) = mi (0i )m 2 (02 ) + ?» 2 (0i )»7i (0 2 ) = 0. 04 + 0. 24 = 0. 28 

0. 48+0. 18+0. 28 = 0. 94<1 0 

it mi (0 )wj 2 (0 ) =0. 2 • 0. 3 = 0. 06 flJJ]S0i|5JLT ? Sf'Jfflitllu DSm ISluMM 

'«DSmh(0) = O,»2DSmh(01 ) = 0. 48 , /»DSmh (02 ) =0.18 
JeL WDSmh(0i U 0 2 ) = [mi (01 )w 2 (02 ) +»; 2 (01 )nii (0 2 )] + [m x (0)m 2 (0)] 

= [0. 28] + [0. 2 • 0. 3] = 0. 34 

ns smm i . 

m\j (0i ) = ?»i (0i )m 2 (0i ) + [mi ( 0 )/« 2 (0i ) + m 2 ( 0 )m i (0i )] 

= 0. 24 + [0. 12 + 0. 12] = 0. 48 

m u (0 2 ) = mi (0 2 )m 2 (0 2 ) + [mi (0 )m 2 (0 2 ) + >n 2 ( 0 )/«i (0 2 )] 

= 0. 04 + [0. 02 + 0. 12] = 0. 18 

m\j (0i U 02 ) = mi (0i )/« 2 ( 02 ) + m 2 (0i )?»i (0 2 ) 

= 0. 04 + 0. 24 = 0. 28 
mu (0 ) = »h ( 0 )/«2 (0 ) = 0. 06 > 0 
#J ni\j ( 01 ) v/wu (02 Dubois-Prade MM M20tllu DSm MM 

#SI WMMlWlo 0fn0|B] +: ft M0 DSm MM M . 

mi (0 )m 2 (0 ) =0. 06 ftffi&T 0i U02 , Dubois-Prade MM M 

M0 DSm 



® + Smets 6-5 tbm 0 
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i. 4. 4 hhst^u^ 1 

T®Jk— 0iJ5M+>tbh)£M Dempster M PI'J $}M~F (i£ Jtfr{j4!j++® + Zadeh 
) o 4" 0= {0i ,0 2 >0 3 ,04 } Shafer 

®T: 

Ml (01 ) = 0. 99 »2l(0 2 )=O »2 i (0 3 U 04 ) = 0. 01 

m 2 (d\) = 0 m 2 (0 2 ) = 0.98 2 ? 2 2 ( 0 3 U 04 ^ =0.02 
Dempster MJWJbJW]#?!] 2?2 ds(0i ) = >»ds(02 )=0 #P 

/> |m x 0. 01 » 0. 02 

; ”DS 3 U Vi) 1 — [o. 99 • 0. 98 + 0. 99 • 0. 02 + 0. 98 • 0. 01] 

0 . 0002 = 0 . 0002 = 1 
1 -0.9998 0.0002 

mnuft DSm mm » jvmm 

w DSmh(0i U 02 ) = 0. 99 • 0. 98 = 0. 97O2,/?2 DSmh (0i U 03 U 04 ) = 0. 0198, 
w D5mh(02 U 03 U 04 ) = 0. 0098 , 2«DSmh ( 03 U 04 ) = 0. 0002 
*3t#'tfi$£T>iia Dubois-Prade 

5 l JKlfl'S!tt'fi?WU ( * WDSmhC * )-^Wl D p( * )„ 

5PJM Yager MI 

222 Y (03 U 04 ) = 0. 0002,222+0! U 02 U 03 U 04 ) = 0. 9998 
MfOT Smets MH!]hT#5!] 

222s (03 U 04 ) = 0. 0002 , 222s ( 0 ) = 0. 9998 

M Yager fP Smets 

1.4.5 fg£0f» 

mm Dubois-Prade MUI'J WS^Sl'S] 2« rMPJS¥* D 0 , 

+ T1fW(00S 2 ( • 7), Dubois-Prade M»M: 

c i > , RRm&m wft . 

(2 > m+#*-0^i'b] w # > R&m&M jt . 

( 3 ) > J.» » WftfJt . 

Tffil!^0^73C®f$M7(Dubois-Prade MIOiif MSJSII®) - 4'W7'S&0 
ffiffi'i® 0= {0i >02 1 ,#^f 
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m-y (ft ) = 0. 5 my (ft ) = 0. 1 my ( di f| ft ) = 0. 4 

»? 2 (ft) = 0. 1 »? 2 (ft) = 0. 6 m 2 (dy fl ft) = 0. 3 

JMrMJsW Dubois-Prade Jf »» 

>>trp(0') = O,»2dp(0i) == 0. 05 , myyp (ft ) = 0.06.WDp(ft Pi ft) = 0.04 *0.3 

+ 0. 5 • 0. 6 + 0. 5 • 0. 3 + 0. 1 • 0. 4 + 0. 1 • 0. 3 + 0. 6 • 0. 4 = 0. 89 

mmm ft nft=0 

m dp ( 0 ) = 0 ( |4| aE 30ei (tl ) 

m DP (ft ) = 0. 05 + [my (ft )>m 2 (ft f| ft) + m 2 (ft )m 2 (ft f| ft )] 

= 0. 05 + [0. 5 • 0. 3 + 0. 1 • 0. 4] = 0. 24 
>?/ DP (ft ) = 0. 06 + [my (ft )>« 2 (ft fl ft ) + m 2 (ft )my (ft n ft )] 

= 0. 06 + [0. 1 • 0. 3 + 0. 6 • 0. 4] = 0. 33 
0Dp(ft U ft)= my (ft ')l)l 2 (ft ) ~\~ T!l 2 (ft )/?2l (ft ) 

= 0. 5 • 0. 6 + 0. 1 • 0. 1 = 0. 31 

0 . 24+0. 33 + 0. 31 = 0. 88<1„ »ii(ft n 

ft) 22 i 2 (ft rift) = 0.4 • 0.3 = 0. 12 ^To 

DSm Dubois-Prade MfJffilnlW 

»?DSmc ( 0 ) = 0 . WDSmc ( ft ) = 0. 05 , WDSmc ( ft ) = 0. 06 , /«DSmc (ft Pi ft ) = 
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T#PT c/(«)044f5AAA: 

den) = ( 2 . 1 ) 
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^4 3 :/(0)=0,3 i>0 ^Z(OKlo & i];^A[*/2 i ]-2[V2 H - 1 ],K^M^^ 

sue ® m. ( «^/hx#x x #.&* g & 0 m m wl > o &m ffi na w 0 xt ^ , a 

A4 3 l2lll'l=LAWljSfSD AXif^ Dedekind |n] 

^WStf«if#jAL»[18,8,19] 0 

2 . 4.3 

2. 4. 2 15r£/iJ 

( A » V ) = {/oOci >-z 2 ) = False, /i(xi ,x 2 ) 

= Xl /\ x 2 ,fs (xi ,x 2 ) = x 2 , / 7 (xi ,x 2 ) = Xl V -^2 } 

x = { X! , x 2 y r , m am 0 fs] w %$} w mu d x = 

{0 1 X 1 f]x 2 ,xi ,x 2 ,xi Ux 2 } „ fi5 (xi ,x 2 ) DSmT 4 1 > 

0t 14H D x 1 $— 'NfrS*^ 4 >* ( A , V >44 ( A , V )\[/i 5 ] * M 

M 2 (A,V)A#o 

SlMdV^S— T Smarandache t§l^, Tiliffili?!]#® n A nP^I^X^pII x ; (z = 

i,-, n )ai©iu x 2”— 1 0 fisfn 

x,g=d-, 

«) $jpfrfr) 4'wMSWB?Ah(ffi<y>^l7K{XJS A x, IP 

(0<4£>^X'fXJS A Xi^x^ |P Xi l^i<j<ik^n) 

lfh]|[M0<12"-«>^XMXM®^I!!! •*■; Hjp — HP 5K 3 Pi - , Smaran- 

dache W£Sm:ffriIE«,0#&£W 10 AijMMXMil n>10 B|,*m£#J4 10 

»+ 1 0 ^. 

14 , EP , ma A=10 , B= 11 ,C=12 % 

. 3 n=i &t AtmfflK®-«^^M<i>o 

• ^ri=2H,mm^^0^,mn^<i>,<2>,<i2> o -« 

n^ n^r* > wHJitiW— bP^k xii<i2"V2>i^i'i' 0 

• 3 71=3 2 3 -i =7 M®M 4 %®wtf§M<i>, 

<2>,<3>,<12>,<13>,<23>,<123>„ S4 3 , <23>^X{XMX x 2 |P 
X 3 E^pP^>,|0^<23>Ax 2 f| X 3 , 0 AlEHA^plM Xl ,X 2 IP x 3 (#JE 

n 3#)x 2 nx3 = {<23>,<123>}„ 

• 3 «>3 $i0mmmvMm%mmrT£, 

— #l§iR Smarandache D x ($11 0MJ%l^ DSm #|p m« = [«i »•••> 
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M2 "- i]'o «i A [< l>]?fin «,,- i » 

3P4MI n>i h„ : 

• H„ 

• u „ cf ; 

• MJa,$ t H„-! - y hirW®'o 

7 H„ , '£'£% ( 2"- 1 - 1 ) + 1 + ( 2" _1 - 1 ) = 2" - 1 >hfr® „ 

>2 = 3,7 #57 3 aI<1><2><12><3X13><23> 

<i23>r,^^ h„ w&lm 

u„ &^,bp 

d„ = [e?i , ••• ,e? 2 -i] = D„u n (2.2) 

SMh„ MTD x +#'NtrSft*«. 

TMII. D n iSrtilMj&M. 

», 3n = 2B # nm # 5!i 



d i = jci nx 2 




“0 


0 


r 
















- <C 1 _ 


d 2 = x 2 




0 


i 


l 








= 








• 


2 ^> 


d 3 = xi 




1 


0 


l 


















_<^ 12 ^>_ 


_t/ 4 = Xl U x 2 _ 


y 


_: l 


1 


i- 


| " v ' 



d x wmgfTOff #, 

• $! Ji &' ffc ,® D c o = [0 = 0 

jKHo 

• ymm m wn n n^Di miMMim f 

r i Ur j =r jo n= 0 0 ^ 

i , rfo * r 2 =i ftjfrwft^ira io 
w d \ d i ,^^ pt : 



/>, = 



"0 

0 

_1 



0 “ 

1 

L 



D x 



" O ' 

- 1 - 



• $ ep $ d § j * wn n n^Di miMnmYu 

r j , I^SIJc^Jc >'i U rj — Tj D c 2 f$||— ^ll-fej li/p— ##50 D 2 , 
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(2.3). 

• m m n n^D c 2 

n , i^ m r, u n = n ,®js£w m wm-m d 3 ,&&& 

T(M D'mmfeWD |ft$£g) : 

“ooooooooooooooii ii r 

0000000000011100011 

0000001111111111111 

D's =0000010000100100101 
0 0 0 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 
0010110101111101111 
0 111111111111111111 

• mw ,im jk Bs-i m gg du 

m n r, u rj =rj o no 

s d 0 mbf 

£M): 

ao A0 

«i aa 9\ n o 2 n $3 

012 AA 02 fl $3 
CT3 01 fl $3 
«4 JA (01 U 02 ) fl 03 
as A 03 
a6 AA 0 i fl 02 
«7 AA ( 01 U 03 ) fl 02 
«8 JA (02 U 03 ) n 01 

I« 9= a ( 0 i n 02 ) u (ft n 0 3 ) u (02 n 0 3 > 

aio AA (0i fl 02) U 03 
an _A_ 02 

ai2 AA (0i fl 03 ) U 02 

ai3 ^ (02 U 03 ) 

ai4 ^ 0i 

ai5 Ak (02 fl 03 ) U 01 

ai6 Ak (0i U 03 ) 
ai7 .A. (0i U 02 ) 
ai8 Ak (01 U 02 U 03 ) 
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“0 0 0 0 0 0 0 “ 

0 0 0 0 0 0 1 

0 0 0 0 0 1 1 

0 0 0 0 1 0 1 

0 0 0 0 1 1 1 

0 0 0 1 1 1 1 

0 0 1 0 0 0 1 

0 0 1 0 0 1 1 

0 0 10 10 1 

0 0 10 111- 

0 0 11111 
0 110 0 11 

0 110 111 

0 111111 
10 10 10 1 

10 10 111 

10 11111 
1110 111 

1111111 

v Y" ' 



< 12 > 

< 23 > 
-< 123 >_ 

V ' 

«3 



d® ^ Matiab® 

D® Smarandache 



2.5 ihYt 

DSmT HgTW Dedekind D®(M¥il) ft 

g * DSm mm. 

w ( »m > - urn mri&mm w x&ttn 'h^m 5>» 

Dedekind MJS,^^7Z^ D® 



(D Matlab ^ MathWorks £■ p] 
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%******************************** 
% Copyright(c)2003 J. Dezert and F. Smarandache 
% 

% Purpose -.Generation of D~Theta for the DSmT for 
% Theta = { theta _ 1 . , Theta _n } . Due to the huge 
% # of elements of D~Theta. only cases up to n<C7 
% are usually tractable on computers. 

%******************************** 
n= input (’Enter _ cardinality _ for_ Theta _(0<Cn<C6)_? ’) ; 

% Generation of the Smarandache codification 
% Note -.this should be implemented using 
% character strings for n~2>9 
u_n=[l]j 
for nn=2 ; n 

u _ n= [u _ n nn(u _ n * 10+ nn * ones(l , size(u _ n * 10,2)))]; 
end 

% Generation of D _n( isotone boolean functions ) 

D_nl = [0,l]; 

for nn=l : n,D_ n=[]; 

for i=l : size(D_ nl , 1) , Li— D_ nl(i, : ) ; 
for j = l : size(D nl,l) 

Lj=D_ nl(j , ; ) ; Li _ inter _ Lj = and(Li,Lj) ; 

Li _ union _ Lj = or( Li , Lj ) ; 

if ( ( Li _ inter_ Lj= = Li) &*(Li _ union_ Lj = = Lj ) ) 

D_n=[D_n;Li Lj] ; 

end 

end 

end 

D nl=D_ n; 
end 

DD=D_n;DD(:,l) = [];DD(size(DD,l),:) = n ; D_n=DD; 

% Result display 

disp([’ | Theta | =n= ’,num2str(n) J) 

disp([’ |D*Theta| = \num2str(size(D_ n,l))J) 

disp( ’Elem. _ of _ D*Theta _ are _ obtained _by_D_n*u_n’) 

disp([’with _ u _ n=[’,num2str(u _ n) , _ and’]) 

D n=D n 
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M m = & DSmT m %L T M. % R M . , J£ W # 

3.1 

*■ \>x %mm wt# . m 

mmmm , , mnmn^mmmr^o m%± . & 

WMBPhlo • Jig^JfJfgfiBeK • )£j0j 

, H. 3tM[6 , 7 , 9] + hTK 

^na. * dst * 2 s %mxmm 

#o «±, BfUlfiM# 2® JujMMldUffi m 2" XI 

fait, if Bel AC0 BteM'n 

3r®j£ Bel(A) = S^m (B) , M$£P$3Tg : 

Bel = BM • m^m = BM _1 • Bel (3. 1) 

5£*:BM 2® o~ 

2"“~i ZiB »= I ©I ) 
£*«**£& (LBR). 

Matkb® w C9] w i&mm* m 



(D Matlab ^ MathWorks p] 
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n ® bibe jro , nr ummm& 

bm ^ n mm.nm.nmrn . *t a i © i = n h w bm jw£h^c , a aa bm 0 a 

i+i=n o i+1 ^A:/h 

A/(l + l) X (l + l) : 



BM, +1 



BM, Offi 
-BM, BM ; - 



( 3 . 2 ) 



BM £ *!££^ ( det(BM) - ± 1 ) , MITHft P$ U ^ 

TM— 0= {0i, 62,83 } MMA 1 : 

mm bibeHTO#iij 2 & ={ ao ,~,ai}%nw)-rmm-. 

ao = 000 = 0 ai = 001 = d\ 



a 4 = 100 = O 3 as = 101 = d\ U 03 

(X2 = 010 = 62 «3 = Oil = 6 \ U O 2 

cf6 = H0 = A U ft 07 = 1 1 1 = A U 82 U ft = 0 



2 ® bibe 

m = [_m(a o ),-,> n (a 7 )y0 Bel= [Bel(« 0 ) . - , Bel(« 7 )]' BM 3 VJ.& 

'EWi£$£P$ BM3- 1 fftmm PT: 



BM 3 = 



BM 3' 1 



- 1 
- 1 
- 1 
1 

- 1 
1 
1 

- 1 



“1 0 0 0 0 0 0 0 “ 

1 1 0 0 0 0 0 0 

1 0 1 0 0 0 0 0 

1 1 1 1 0 0 0 0 

10001000 ’ 

110 0 110 0 
10 10 10 10 
11111111 
0 0 0 0 0 0 0“ 

1 0 0 0 0 0 0 

0 1 0 0 0 0 0 

-1-11 0 0 00 

0 0 0 1 0 0 0 

—10 0—11 00 

0 — 10—10 10 

1 1 - 1 1 —1—11- 
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3.2 










dst n^rxiy-# . mm m d® mm m riii m# . ^ «= 

I ©I H| , X BIXX Dedekind Wi^ d(n)j^\D® \ ,$\m d(n)X 1 [E] X X 

Bel Ac 

D 0 Bel(A) = E B 6D®,jEA/n (B) 

Bel = BM • mXXm = BM -1 • Bel (3. 3) 

!tMli^?!],5£(3. 3)dg||fjffi#glJW^^^(3. 1)X^ iXWIEflSf >X[4iXX{X 
a Bel X m BM TffiilXlf ifit 

d 0 bm 

3. 2. 2 DSm D 0 juMWA- 

i #OTigfX 

3. 2. 1 a? 

m 2 d 0 

4- 0={ft .-.ftK'&StJE. DSm US. DSm «„ Ji 

E3 n 4'nP^3CXl f l37n^ft(i = l» , "*w)IS^W^>@.|ll © W Smarandache jlllj 

D 0 X=A . «„ rf„ = [« o ^0, 

am-.a^-il'It^D 0 Xff Wl4S,H n HX0jS A, 

imm&w. d n 

n)lt^EP$ii^4 3 W( + . • ),Mo-4f0d • x#Xx„ A, 

'fxia ® mm , tMMiimmn ax a = C o iy jf^> it » « ( 

&xxMi&#tixx 

• $EP$ A r, ft ft 

If r, 40^^ r,- Ur,=r, A WH-^JX^-lf If l#SJT A 0 

EE r^CaD^XilillltjliWf'JW^X^IfflJWflJ^a d n 
XS4&1BT D 0 D 0 XjXXT a; $BfcXa; MM^XP 

0a, . M' ft V a,- ,«,GD e , HSfXX r iso (a, )<r iso (a, )#*Hf . ±5^0 0 «Ht|l5I , 

*xi4±wiy^(3. 3)+w 
OTIfcXfCM£?WXi£o 
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3.2.2 DSmf&flMs 

D® tuM DSm 

1 . DSrn^WS^. 

M CAAm^\iM%% A£D® |ft DSm^,^g^^0f#|tr5]M(«M JO ft 
A ft^^-ft+IL 3£MftflM^4^ft1iMT4&^#^£ftJl4ft 

&+fti£ft^ 

iJfitMA ftHM ^&&+^^ft^ffc(ifeSt*J5ir#J&ft*I 
^ft^ w= I 0| ) ,:®lft|fe+III+#^;£Jifti5(@ o jAJI+tb# Cft(A)-fe) — '\'^ < ^. 

m&a a i — mi 

2. DSm ^ft-^M 

f^,nX#5lJ 1<CAA)<2"-1 0 £0r4Tft£lt»#£ft g*« Jl f O tfe 

St* DSm^M)W(-JKW)WT, nT^»T^HW DSm^ : 

Cv(ft) = - = 0/(60 = 2- 1 
C/(ft fl ft) = 2 ’- 2 («> 2 ) 

C/(ft n ft n ft) = 2 ^ 3 (n> 3 ) 

®£t!/+ft Oft0, :g l^rn^n 0 ^ ,Cj (da fife fl ■" flft m ) =2"~”‘ 0 X>f+ ra=l,2, 
3,4 n + 

®#ft^^*fi£4Lft AJE^+iIE0ftlliXt+i!+g'' «+l +7u3tftJi ^(30T+ft3C^ft/ 

2--1 

+ftft+^+),{f ontiij^g- »+l +7nffftl§M = SW^tMftitfciA n 

^ Ti+l 0^,^+^^J^fP^ft+S^^JIC+ftWgo 

* g ej+im ^ wm3T ^vrmmTRMM DSm ^ : 

C/(ft U ft) = 3(2-- 2 )(h>2) 

Q/(ft U ft) = 3(2^ 2 )(n>2) 

C/(ft u ( 9 ; U ft) = 7 ( 2 ’- 3 )(w> 3 ) 

l<m<n 0^f ,0/ (6ft Uft 2 U-U^) = (2"- 
1 ) ( 2 " _m ) 0 s^jigig+MftM, n ^*w + 1 

0} ,M#it ft Uft Uft ft4|+lfP+tmM^W++|W| ftlfltfb 
^ft +ffc-tfcM'®o 

ftf+ d® +±£iikft^^f0#®®##?iJft®^A,o^(A)ftMTO5£)f± 

+®«#» f0*ift D® ftO+M + • Rl0ft#SlJ D® +il^ A ft DSm %> Jg'££ 
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osm Pigmstic $&(gpt) ^ 

GPT bTKIU® D 0 7 U*W±m/Pignistic f?PM 
WXtlft* PignisticM±&X?Jl#tfi^m^*^ 7 *fn^C«[5]ttm/r^ = 
^Mt£3$fra-X«f£# d 0 XMAi^ b b 

mfrtkD® tMfiPJ-HSMBfnMD 9 

& b mfr,mjsmmmmm% 2 "-i-c«(B)„ *, 

3. JGtfJ DSni^^f^iJX 

i iflM J f $=*!« 0 = {ft ,ft ,( 9 3 } , 

3. 1 ft 
>?ixfxisx ft fo ft 

i£:SI^_fcjl Smarandache 2 ip:) „ g 3. 1 Jf #^,g.gj 

XMPI'J* Wj&GU D« TC^WiP^ffiO.^ 3. 1„ 



* 3. 1 | * DSm &H Jf $ Cj (A) 



A6D @ 


CJ (A) 


A6D® 


CJ (A) 


aoMS^ 


0 


010-4.02 


4 


ai&j)i n^2 n^ 3 


1 


ail -4.03 


4 


02=^01 n& 


2 


012=4,(01 fl02 ) U03 


5 


az&J)\ n^3 


2 


013=4,(01 f]03 ) U02 


5 


04=4,02 f|03 


2 


014=4,(02 n^3)U^l 


5 


05=4,(01 U#2) f]03 


3 


015 =4,01 U02 


6 


06=4,(01 U03) f]02 


3 


016=4,01 U 0% 


6 


07=4,(02 U03 ) f]0l 


3 


017=4,02 U03 


6 


a8A=(d 1 nfl2)Lmn03)u (02 n 03 ) 


4 


018=4,01 l_J02 l_J03 


7 


09=4,01 


4 
















nl W^5>#J?XSXMf±7n# W ftl ^ ft >t ® #IE , 

^pxtxTc* (ft n ft ) u (ft n ft ) u (ft n ft ) x ft . iwi w osm % , fa 

'EfnMXXXffifa.s x ft x^5><i>fxMx ft, ffi(ft nft) u (ft nft) u 
(ft nft)twfi(Bi-x^Mx^fxiix*xx# fto mm^wmmM&Tu 
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4. M'a DSm &M..U 4 1 DSm 

DSm hm j&j? t.£*m 
e i n& 3. 2 

0T2H = 




SJ 3. 2 

mm d 0 KmM'Mmmm 3 . 2 „ 

*3.2 jf^ DSm ||1^ Cur (A) 



AGD® 


Cjf(A) 


A6D® 


Cui(A) 


aojL^ 


0 


<*5=4=01 U <^2 


3 


ai ^#1 fl O 2 


1 


<*6=4=0 1 U03 


3 


<22=4=03 


1 


<*7=4=02 U $3 


3 


<*3=4=01 


2 


<*8=4=01 U02 U <^3 


4 


(X4:JkJ)2 


2 







5. £? Shafer 8® W^-'WP 

&J=mW3 - {S' M %% di (i = 1 , 2 , 3 ) W# 

Shafer Jf . 




D e ,^W#5lJi!PT0f^W7U#,WMfnW DSm^iJ 
(S 3. 3) 2® fg-gL 
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*3.3 Shafer H g. J£ $ Cj> (A ) 



A6(D 0 =2®) 


CJ> (A) 


Ae(D®=2®) 


CjP (A) 


aojL^ 


0 


a4=A.01 U#2 


2 


ai^^l 


1 


as^ft. U#3 


2 


aiASi 


1 


asjkfiz \Jds 


2 


as ^ds 


1 


07=4=01 lj02 U <^3 


3 



** DSm d® s me ts * 

3. i dst 

*^(3. 3>tw^^BM 

iA^o 

3.2.3 S?F*3£fiHF*3^MflEJ5 

lu®E &mth ,DSm D® d, Wrt*fs>i Hrfff 

s( • >* 

/^it7C*f/*D 8 *K[l,2]BI£*f A • )j®tf 

1. Its( * 

• )|ti*T— + *eD 0 *|'b] 

*D 0 T'AfW#iiil^5( • ) (1?M#fiit ^E— a s * ) *e * ;£/ #n T 

s = D„ • w„ (3. 4) 

{ft »••• .ft /izfc# ii A^,S|5* p If* Dedekind fS( ft(n) — 1 -,D n 

*3£l*o ®S w n DSm h„ W^*^*^#* 

2 d„ m Un MWMfrm : 

Wi ^ l/l (uj) (3. 5) 

** HI* M; Smarandache 

« ; =<123> J|5* ZU) = 3,M**i§^ u i 
1,2 fn 3,Hitk tw,-=i/3„ 

Ma*ffWDSm#J*gi(5( • DEim® A • )tt i±^]llJ^X^#*e 
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d® o 

2. 

,d® %nm BSm^rnar-. 



ou 6D0 


sCm) 


ao =0 


s(ao ) = 0 


ai =di n& 


5 ( 0 : 1 ) = 1/2 


az =Q\ 


s(cn) = 1 + 1/2 


olz =0z 


5 ( 0 : 3 ) = 1 + 1/2 


«4 = dl \J02 


5(cm) = 1 + 1 + 1/2 



3 )jAm iijft^gmBei 

.3WFffififci£^. 



■ Bel( 0 ) 




1 

0 

0 

0 

0 

T— 1 

1 




mi 0) 


Bel (ft 0 ft) 




110 0 0 




midi n ft) 


Bel (ft) 
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X#^P^IlMxxcffltos^gyfn/^0^fB]) 

K0J^D e 

^#XPt)0^tl'B]«X)o 0^^«*^«X0f#ftW DSmflM XM 
I1M X^MSXNX0*MSXjiM 

miil). ii^.0^0> Fi0A{0.0.0X^X0f^P^fflXgf0^XtX 
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Xf MM D® MifrS A^0, 

M0 (A) = 1 , m'\0 (A) = 0 o DSm HM# 0 {tig 

^d® ©={&,&, -,ft,}±W7t^£p 

u & u -a. fpfgxf^ii i r A^a, u - Uft, ,ii , ••• , 4 e { 1 * 2 , - , «} , 2 < 

*<«-i}. /=i t u/r. xt^ d ® 

M(A>MJf^iajt a Min, inn A*-^^^®,ap^ 

m( A) = A ; iPip: A = ft U 02 A = ft H $2 > Sp m ( A ) = ft U ft ; j(P 4P: A = ( ft H 

ft)Uft,SP^ M (A) = ft UftUft;ia^.«(0)40. XfM^ DSmia^M 
(JaL(5^: 4 . 3 )^( 4 . 5)$.g"Fn s 2 ^^fPSIMf jl^®0 Stiff 

«fi(JPMo )>0(£ Smets ftjxftt) 

/«=ft Uft U - Uft ^®*±„ fBXf£^r®ff m 

Kftfrtj^fiilnPfthiP ft fP ft d^j) ^fffMPJnPftf^W^^/SStj midi Uft)-to S 2 

s 2 mnmmm 

m 1 (X 1 )m 2 (X 2 )-m k (*)f£ ililjfr® AeD 8 (A = «(X 1 ) U «(X 2 ) U ••• U m(X*)#£ 
Bf ) , j&tinJH M(Xi ) U«(X 2 )••• u u(X k )*£* MMtUmm. my (Xj );» 2 (X 2 ) - 

DSmT'M^»t^TMWiIftl'S] 

/,=a Uft u - ue n =0 wmit DSm-ji^-ms! 

■^0 > 

4.5.2 «(X)iH iff 

f^fSPfftf^T fB&Iif Dezert— Smarandache ffcfjXJIiLII 2 jprfPH 3 #)#^lJ'Bp 
iXeD® W— jffirfrJ^ffSfl M (X)£$ftf}£ 0 ft,— ,ft W Smaran- 
dache j'wriS i SOSOftfrplS ij (ffJ=L Kj),M i"Cft fB 

] <Xij ^7K; ik^Cijk fP jk^iijk 0 lif+ftcIP: Jfr 

#f#i&tt,0lH: y«tj* ft* t«y*;m^I^J&&^ft,in 

ijk ; , oj VJM3 - J j«ijk fp k«i]k „ TO ' hi Ift ftP 5'Jfflfi * tfc 

-SPXff@jfiP^|IBIll± 0— fft,ft, — ,ft} w> 1 Sma- 
randache |®5^ 0 'Bpiff ij fP ikiHxM ij fPyft 0 lit ii#5. 05 Oft ftc 

XKi — BP ftzf — Zr,5P4,M Smarandache ti 5^ , t# 50 w(X)=ft 1 U 

ft 2 u - Uft r . ipn x 

^,W,MA«B,®^ M (A,J3)= M (A) ; -Mm^,M A 
3P^A^5>«B STOPf-l'&TOfil A!<A 2 <<-<<A 8 ^IAj M*£ 
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X MMffilfrSHir® ftjTI* ( m . M & HiE-tfC) . % r urn , 
jiSH^Tif^: «(X)(XeD®)^i!PT Matlab® «„ DSm |§ 



%******************************** 

functlon[UX] = GetUX(u _ n,X) ; 

%******************************** 
% GetUX computes the function u(X ) involved 
% in the DSm hybrid rule of combination. 

% Inputs :U _n = ' >Dezert — Smarandache base encoding 
% X=2> Element of D~Theta in base u _n 

% Example for n — 3 if Theta = { thetal , theta2 , theta3 } 

% then u _3—[l 2 12 3 13 23 123] 

% Output : Ux = 2>u(X ) expressed, in base u _n 
% Copyrights (c) 2003 — J. Dezert &• F. Smarandache 
%******************************** 
UX=zeros(l ,slzo(u _ n,2));XP=u_ n(flnd(X= = l)) ? ; 

AF= zeros ( size ( XP , 1 ) , 1 ) ; XC= [] ; 

for jj=l ; slze(XP»l) 

if(AF(jj) = =0) ,ujj=num2str(XP(jj)) ; 

for kk=l ; slze(XP» 1) 

if(AF(kk) = =0) 

ukk=num2str(XP(kk)) ; w= intersect (ujj , ukk) ; 

if(tsemptyCw) ==0) , 

if ( ( isequal ( w , uj j ) + isequal ( w , ukk ) ) 2>0 ) 

XC= [XC; str2num(w)] ; 

if (slze( ujj ,2)<Cslze(ukk,2)) , AF(kk) = 1 ;end 

if ( slze( ukk , 2 ) <Cslze ( ujj , 2 ) ) > AF ( j j ) = 1 ; end 

end ; end ; end ; end ; end ; end 

XC=unique(XC) ;XCS= unique (num2str(XCP)) ; 

for ii^l : slze(XCS,2) , if(XCS(ii) = ’ ^ ’) 

for jj = l ; slze(u _ n,2) 

if(lsempty(intersect(XCS(ii) , num2str(u _ n(jj) ) ) ) = = 0) 

UX(jj ) = 1 ; end ; end ; end ; end 



if# «(X)(XeD 0 )« Matlab MM 

5£MJi n = 3 H^W^:12«123,12 123, 12 M 23 



(D Matlab ^ MathWorks p] 0 
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• jlPJpc X — 123 , u(X) — d\\_}0zV}0z o 

• jtPH X={23,123},SS£ 23«123 ,m({23,123}) = m( 23),^T 123 
*B*7,0iiU(X)=u(23)=&U&. 

• X={ 13,123},^ 13«A23,0jlfc m({13,123})=m(13)= 0iU03o 

• jtPHX= {13,23, 123 },g|^ 13«123,®Jlfc «({13, 23, 123}) = m({13, 23} ) = 
di U& Lift (£{13,23} STD. 

13 fp 23 IEM0W0IX 

• MX={3,13,23,123},E±lT23«123,a[^ u(X) = u({3, 13, 23} ) , X@ 
0 3<23,3|1^ w({3, 13,23}) = w({3, 13}) , g 3<€13,JjlrD( m({3, 
13} ) =m( 3) =0 3 o 

• MX={l,12,13,23,123}J^^^SniW 1«12«123,E. 1«13, 
Hitt u(X)=«({l,13,23}) = M ({l,23}),*^ M (X)=ftUftUft. 

• #PJ|I X={1,2,12,13,23,123}J|S£&^ 1«[12<023 E. 2<23,1«13,H 
jft M (X)=«({l,2,13})=a({l,2}),*^ M (X)=ftU&. 

• ^PEI X= {2, 12,3, 13,23, 123} ,3|5^ E±3E^ 2«23<^C123 , 3<SC13 , IHitb ?/(X) = 
u({ 2,12,3});X^T2<C12,0itb m(X)=m({2,3})=0 2 U 03 o 

4.5.3 DSm^»J 

DSmtiM 

J^^|r](BP 4,7^0 ),0£n^P{Ei,0 DSm |1?S jU-^jU 0 |g^c(EW IBIE®?® (AG 
D s )0|bM 0WM0 DSm 

wj*(@) (A) ^ 0 (A) [ ^ mi(Xi)7w 2 (X 2 ) 

X,,X 2 eD e 

(Xjnx 2 )=A 

+ 2 mi (Xi )wi 2 (X 2 ) 

Xj.XjgjZf 

[(u(X 1 )U«(X 2 ))=A]V[«X 1 >U»(X 2 >60)A(A=I t )] 

+ ^ 7w 1 (Xi)jn 2 (X 2 )] (4.3) 

Xj.x-jeD 0 

(XjUX 2 )=A 

X!nx 2 G0 

mAetCAJ-iifli DSm UlS 

M DSm la^-H jUlJ (4. l)$t#,BP 

mJm (A) a. 2 >«i(Xi)»2 2 (X 2 ) (4.4) 

Xj ,x 2 ec® 

(Xj nX 2 )=A 
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mm,m DSm s^MM+wfSH^fc^iE 

ing* DSm 

4.5.4 

Ae d® , ttr^ wwmi'b] wm 0 DSm m.'kmm 0 mr mnur ■. 



»u(@) (A) ^ 0(A) [ ^ n«iAXi) 

x 1 ,x 2 ,-,x t eif > i=1 
(x 1 nx 2 n-nx t )=A 

k 

+ 2 n^« 4 > 

Xj,x 2 ,-,Xje0 >'=i 

C(u(x 1 )u«(x 2 )u-U«(x lS ))=A]v[(M(x 1 )UM(x 2 )u-U«(x i )e0) A(A=ip] 

k 

+ s n^ (x <>] (4- 5) 

x 1 ,x 2 ,-,x ;t eD 0 i=1 

(XjUX 2 U — Ux 4 )=a 
X jnx 2 n-nx 4 G0 

E±J DSmtlS JK BP i + *&+ D®)^ 
5Hl±MM&* DSm (4. 2) *g£ k Wff mj m 

(A), BP 



»2./(@) (A) ^ ^ J^f/raX-Xi) (4.6) 

X 1 ,X 2 ,-,X t GD® * =1 
(Xjnxjjn-nxp-A 



4. 5. 5 »Sm »J 

+ 54X4. 5)fn5t(4. 6) , M PM + 05401 IX ^ 

mj, m (A) A 0 (A) [Sx (A) + S 2 (A) + S 3 (A)] (4. 7) 

54:+ 



Si (A) = >M/(@) (A) ^ ^ 0[;?ii(X;) (4.8) 

x 1 ,x 2 ,-,XjGD® * =1 

(Xjnx 2 n-nx s )=A 

k 

S 2 (A)^ 2 n^AX,) 

x 1 ,x 2 ,-,x t e0 *=i 

[U(X 1 )U*(X 2 )U"-UK(X i ))=A]V[(«(X 1 )l>(X 2 )U"-U«<X it )e0)A(A=7 ( )] 



(4. 9) 
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S 3 (A) A 



(4. 10) 



2 Ylm^Xd 

Xj ,X 2 ,-,X 4 €D® i=1 

(X 1 UX 2 U-UX t )=A 
xjnx^-nxjg^ 



• l:®il«DSm|a^Mji!lJ(4. 6)MMf g 0 D e (A <E D 0 ) ^ 

ffilgM * Si (A) =mi (9) (A) , ® , HiU 

g * DSm fHM00 ,m& DSm DSm M , 

iT0 = {0},fim £ (0)=O(i = l,-,«,SjH: $(A) = 1 1. S 2 (A)=S 3 
(A)=OVA^0eD s o X.J- J- A -• 0 .cl>( A)"- 0,/w / (0 ) 0 o 

• 2:M^(4. 7 )Mi^ DSm flga Jf ft 

DSm 

fiM JK0) B>|,M#6-i#lA = 0 , $(A) =0, xm®#®. tf* £l 
S i(A),S 2 (A) fu S 3 (A)M'I&5o 00 <P(A) =0, gp05^ <&( A) 
[S (A) +S 2 (A) +S 3 (A)]f f f ,a«gTitIi. Mkl %mA = ^0, 
E P 4»(A) = 1 ,M&Xif S 3 (A) ,S 2 (A)fp S 3 (A) «^ (0) (A)^0 

ma : M0Ji 

3D ®g©= {0! ,0 2 ,0 3 02 fl0 3 =0 DSm s^M 

11(4. 7) .m.*® ( 01 U (ft rift ))‘MPMhH3l m Am ( 01 ) 0 -MSMf 02 n 

03=00¥^0iU(0 2 n03)=0io 

011 2 Yager Dubois & Prade 

£njIfcMfi3iA0l— 00S00MM xf^W l PP051 2 #j#fT&fcJI?S 
m^mk o M'g’&ftAg * DSmtlM4f^,0?l 2 
^m0fr«i5iM,M®m0nmK^w0fimM/ni( • >fnm 2 ( • 

1 M#;E0£g 0 DSm flM±® 
m ^(0) *■ * ) = [ ;m i© w 2]( * ) ’M/p#CiZ005I 2 

fmi(e)( • )o i!P^^H0ff>i>ltM^IA,i50^3( • ),S|IA#^0]tMWW1 v: uE 

* ) = [m 3 0m> 2 (e) ]( • 

2 m\l£ ( • ) . 



0 m 1>2 ( • l ft 2 wa^+St. 
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Dempster MIJ, jfi SWibfcXllE . tc^/M 
Demspter IS'n MUlfPl^E Shafer ilBf^l, jAMt! 

Dempster 

(ifixiJH — - f-fcST 1— »J (0)) Mil 20 0^5|fe±^0Aijn^t0^t0— » 

it. Dempster MU£^«R (B5f^®12#g«) Etf 

g * DSm mMTWMH DSm M 

Mm 

Dempster M0M 

JHU C6] W#ftMUl£ 4. 5. 10 TfTitito 

4.5.6 )'I^ DSmWJMMtt 

2»i.<0)(A)2 0(A)[S 1 (A)+S 2 (A)+S 3 (A)] = 1 (4.11) 

A€D® A£D 0 

tJuim 2 A6D 0»AA) = 1 ,S+0f^WMS^(A)®aM*DSmM^^ 

#o 3AS#lt^0ff.tMKl<i<^)m{4tM^( * )^=|D @ |,0ffJWf0#T 

l. gp »2 i (D 0 ) = [w il ,m a ,-",»2a],_i. 2>=1,/”')' = 1 > SjHA^T &02 , 

MUM 

0 « n » 2 i 2 ••• mu 

M — 

mi k \ m k 2 ••• m u _ 

Mffl Ai , a 2 , - ,A rf d 0 u WH0( ,Wa 

Si,S 2 ,-,S* ftjMM.WB Si (Aj ) = 

m, ,4t+ l<t<i. DSm TO^f0 3] , W0r»fR#0lT mi h m 2h - 

m kit tim& . ; W£$£P£ M^fWJ UffrMUUfC S 
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d® 41— 'Mtg- wat'oMM. 

m & , , bp 

rii>,=ni = i (4.i2) 

i= i j = i t= i 

M'n DSm BP Si ,S 2 fp 

f®P$ M0 ) , fp m0*#t»£ISi^JM) o 

M DSm £>2 fr)^SI : 

• Si &&M n Bt)^J(BP't:fnxM*^P^3cS^#^P^)WDSmra^^f fc 

ff® o 

• s 2 « DSm M 0 mmmm 

w, ud 0 tewf. 

• S 3 M DSm fPM0 ^'J7C#(M^-?lJ^i^'e 

in* m n 

AiTSMfP Si ) ) Mfp , BpgfexJsfcifffiXif^ISM J: W 

DSm I1M Ji 

»n h m 2h -m kh #j 

DSm ra^^Xtt5HDSmMPJ-# S^S 2 m S 3 

WftA lCJ&iS (4. 12) ) , BP^j&ra . m& DSm MjP'J g M4U5H DSm MWM 
^Btl'M^DSmllS 7)&#j& 

V A £ 0 Cl D®,w.<@) (A) = 0 (4. 13) 

A D 0 )#£0t;M:&S; 0,i A 2 > - , A (l<r<72) * 

(%1 ,(% 2 ,- ,(%r^fn 

DSmM+ffimW^, nTWiSil DSm ra^|g C3] H4Ji^M#o ^£, 

wj(0) (A)^&fP#A lo ^ 

• SA • 

MSWCIM DSm MlliftJgJSO . 

• s 2 c . 

• X4AS 3 ( • ),44i!PTM: 

(l) &#— %, 
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( 2 ) 

«|DSm i$iHfPJ^5£ — »i* 4 ,-tfcE^ 

ift - fi fsj litfR#StiHg|^ m 4> tf ^TuiCff^ 0 "P , BrW In MM W 0 1"ZM 

Mfiii* 

4. 5. 7 DSm »J G^fl 

mmmu§& #it ©=■{&,&, -, 

0 „) ,M /?1 ,/? 2 *•" >/?* , AMl^ /) = min{?z,^} „ 

1 V D® 4 3 W®'n Aj Aj,BP^g^(»hj/«2>”’^)-^ k Pji'flSW 0 

ft SCO o - oms-ito iIEWB«MS^D 8 

1& * ISal D® ( stepi ) o M^DSmMIl.l^T D 0 (stepi ) 0 BWMx^h ftjK 
D® ( stepi ) 0 (3tJ r 3c^ , ^ 

D 0 (step 2 ) = D 0 ( stepi) V {A^ A A 2 A ••• A \ } 

A) + : A, t ,A, 2 ,-",A; r jSB 1 C ) ®(stepi)ii 2^r^p 0 

Isii^ DSm«i,if^^S 2 *US 3 Zm,WT& & (stepi) 'PW&TCft, 

t£» r 

D®( steps) = D®(step 2 ) V A V {A h M \ V ••• V \ } 

S] l t l :A; 1 ,A, z ,-",A; r jS I pD®(step 2 )Ji. 2^r</> 0 

(H— i£)>Minif^'£{nW t — 3C^WAIa(H— 

4. 5. 8 >!£• DSm »£iij®f5y?cpGMffl 

MJHo M 

3)061) Si (AKS 2 (A) fU S 3 (A) 

(^ljfe£(4. 8)^(4. 9)fP^(4. 

%k = 2 0 0=101,02, 03 

®®mi( . )fn™ 2 ( . )^iJ*T^®+o 



0 -4"X40f A«J A#0 6D®. mi (A)>oa.m 2 (A)>o 
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Element A of D® 


mi (A) 


m 2 (A) 


mj (e) (A) 


0 


0 


0 


0 


di n 6z n & 


0 


0 


0. 16 


02 n 03 


0 


0. 20 


0. 19 


0 i n 03 


0. 10 


0 


0. 12 


(0iU0 2 )n03 


0 


0 


0. 01 


03 


0. 30 


0. 10 


0. 10 


0 i n 02 


0. 10 


0. 20 


0. 22 


(01 1103)002 


0 


0 


0. 05 


(02 u <^3 ) n#i 


0 


0 


0 


(0in02)U(0in03)U(0 2 n03) 


0 


0 


0 


( 0 i n 02 ) u 03 


0 


0 


0 


02 


0. 20 


0. 10 


0. 03 


(01003)1102 


0 


0 


0 


02 U 03 


0 


0 


0 


0i 


0. 10 


0. 20 


0. 08 


(02 003)1101 


0 


0 


0. 02 


01 U 03 


0. 10 


0. 20 


0. 02 


01 U 02 


0. 10 


0 


0 


#1 U #2 U $3 


0 


0 


0 



g * Ds m Ds m 

n - t®pP^^hHi t* 4. 3 Dsm m&m 

^(A),s 1 (A),s 2 (A)fps 3 (A)w<inrwfl?a&^#^iE 

jKA) = 0 Ht.S 1 (A),S 2 (A)fn S 3 (A) 

1. SMI^DSmIIJif)f-t^Jf 

l ft n & n&=0)ffi 

, bp v agd® ,m A «, ca> =*(A) 

[S 1 (A)+S 2 (A)+S 3 (A)] 
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Element A of D® 


0(A) 


Si (A) 


S 2 (A) 


S s (A) 


mj^cg) (A) 


0 


0 


0 


0 


0 


0 


01(002(003=2) 


0 


0. 16 


0 


0 


0 


02 (003 


1 


0. 19 


0 


0 


0. 19 


01 (003 


1 


0. 12 


0 


0 


0. 12 


(01 1102)1003 


1 


0. 01 


0 


0. 02 


0. 03 


03 


1 


0. 10 


0 


0 


0. 10 


01 (002 


1 


0. 22 


0 


0 


0. 22 


(01 U 03 ) (0 02 


1 


0. 05 


0 


0. 02 


0. 07 


(02 U 03 ) (0 01 


1 


0 


0 


0. 02 


0. 02 


{(01 1002) U03JIO (01 U02) 


1 


0 


0 


0 


0 


(0i n 02 ) u 03 


1 


0 


0 


0. 07 


0. 07 


02 


1 


0. 03 


0 


0 


0. 03 


(01 1003)1102 


1 


0 


0 


0. 01 


0. 01 


02 U 03 


1 


0 


0 


0 


0 


01 


1 


0. 08 


0 


0 


0. 08 


(02lO03)U01 


1 


0. 02 


0 


0. 02 


0. 04 


01 U 03 


1 


0. 02 


0 


0 


0. 02 


01 U 02 


1 


0 


0 


0 


0 


01 U 02 U 03 


1 


0 


0 


0 


0 



‘0 0 0 0 0 0 “ 
0 0 0 0 0 1 
0 0 0 0 1 0 
0 0 0 0 1 1 

0 0 0 1 1 1 
0 0 1 0 0 0 
0 0 1 0 0 1 
0 0 10 10 

0 0 10 11 
0 0 1111 
0 110 0 1 
0 110 11 
0 11111 
10 10 10 
10 10 11 
10 1111 
1110 11 
111111 



(ft nft rift >=Si(ft nft nft ) =o. i6 mbtm# sk a zw m s 3 (a>*m 

D® (ft u ft ) n ft ^ (ft u ft ) n ft Aft u ft ) n ft Aft n ft ) u ft Aft n ft ) u ft 

fp(ftfift)Uft ±. s 3 (A)^ij^MWfn#T mv( 0) (ft n 

ftflft)=0. 16(gp#^ 5&(A)= 0 0\f Si (A)^fP);ftfA *(A)=1,S 2 (A)M^ 
A cj>(A) — 0 P^S 3 (A)£<J#P(£jAA$JA4AM0) o &0Z*]$10J5 ,%] 

inmM D® MiiSJjiPT 18 

d\ = \0 ,ft n ft, ft n ft , (ft u ft) n ft,ft,ft n ft Aft u ft) n ft, 

(ft u ft) n ft, Aft n ft) u ft} n (ft u ft), (ft n ft) u ft, ft, (ft n ft) 
u ft, ft u ft, ft, (ft n ft) u ft, ft u ft, ft u ft, ft u ft u ft} 

#jaj§ 2 m<d\ d a • u A 

l(h_hffi Dt\ , jA M 36 Al S Mae A® A/ = [A1AA2X12X3A 



© Djf VJ> D n ^7Jn »«/ III Un S/Jn fJULM 2 (to 
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< 13 >< 23 >]'„ Jk 

?ia«. DSm v„ &>a dj 

Wo -Ammr-n^m d^ws/s-^j* 

2. Jg£ DSm M W3f 11+$)+ 

d 2 e 2 na=0=> 

ft n 02 n & =0 ) , # 5 j = 



Element A of D® 


JS(A) 


Si (A) 


S 2 (A) 


Ss(A) 


(0) (A) 


0 


0 


0 


0 


0 


0 


ft n ft n 03=0 


0 


0. 16 


0 


0 


0 


02 n 03 


1 


0. 19 


0 


0 


0. 19 


0 i n 03 


1 


0. 12 


0 


0 


0. 12 


(01 U0 2 )n03 


1 


0. 01 


0 


0. 02 


0. 03 


03 


1 


0. 10 


0 


0 


0. 10 


0lf|02^0 


0 


0.22 


0 


0. 02 


0 




1 


0. 05 


0 


0. 02 


0. 07 


(^2 u #3 ) n #1 =&. n 03 


1 


0 


0 


0. 02 


0. 02 


( 0 i n 02 ) u ( 0 i n 03 ) u (02 n 03 )= ( 0 i u 02 ) n 03 


1 


0 


0 


0 


0 


JL 

(01 fl 02) 1103 =03 


1 


0 


0 


0. 07 


0. 07 


02 


1 


0. 03 


0 


0. 05 


0. 08 


(01(103)1102 


1 


0 


0 


0. 01 


0. 01 


02 U 03 


1 


0 


0 


0 


0 


0i 


1 


0. 08 


0 


0. 04 


0. 12 


(02 (103) 1101 


1 


0. 02 


0 


0. 02 


0. 04 


01 U 03 


1 


0. 02 


0 


0. 04 


0. 06 


01 U 02 


1 


0 


0. 02 


0. 07 


0. 09 


01 U 02 U 03 


1 


0 


0 


0 


0 



iA^+swi^fij w in ±.m ^ , rt m # pj mj ( ©) ( a n 02 n 03 > = Si c 0i n 02 n 

03 ) =o. i 6 ws w . ✓(©> ( 0 i n 02 )tesi ( 0 i ri 02 > =o. 22 m 2 ww 

^)s 3 (A)x^/^?ij d 0 «rwgM^icid s 3 (A)?ij*Wimtw 

+ 0.16+0. 22 = 0. 38(gp#+^ ^(A)=0,Si (A) Wftl) 0(A) = 1 ftfS 2 (A) 
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Wfn#TS^(A)=o0ts 3 (A)Wfq(3t^fp^o.o2) o d® A W 

&$ma%ift, H«IStM)itJfit(iii^Ma/iSrSfi5Ii(ia^{(ft rift ) U 

ftjncftUftAftUftinft). 

Jtfc RfiSi i Dj^ Dj^ ».«, = [<1X2>* 

<3><13><23>]' 0 «±,^|AWWiS A A wV&Bfc'EW 

J^<12>fP<123>Pmi;g$#o 



Element A of 


(A) 




r 0 


0 


0 


0 


0“ 


0 


0 




0 


0 


0 


0 


1 


02 n 03 


0 . 19 + 0 . 07 = 0 . 26 




0 


0 


0 


1 


0 


01 n 03 


0 . 12 + 0 . 02 = 0 . 14 




0 


0 


0 


1 


1 


( 0 iU 0 2 )n 03 


0 . 03 + 0 = 0 . 03 




0 


0 


1 


1 


1 


03 


0 . 10 + 0 . 07 = 0 . 17 




0 


1 


0 


0 


1 


02 


0. 08 


'0 


0 


1 


0 


1 


1 


( 0 in 03 )U 0 2 


0. 01 




0 


1 


1 


1 


1 


02 U 03 


0 




1 


0 


0 


1 


0 


01 


0. 12 




1 


0 


0 


1 


1 


(02fl03)U01 


0 . 04 




1 


0 


1 


1 


1 


01 U 03 


0. 06 




1 


1 


0 


1 


1 


01 U 02 


0 . 09 




i 


1 


1 


1 


1_ 


01 U 02 U 03 


0 













3. 

Ammmwnmmie, u&> n 

&=0 )|ii^wmi. a wasst m dx n e 2 n & =0 , di n & =0 . 

ft Oft =0.^50: 



Element A of D® 


55(A) 


Si (A) 


S 2 (A) 


S 3 (A) 


(0) (A) 


0 


0 


0 


0 


0 


0 


0 i n 02 n 03=0 


0 


0. 16 


0 


0 


0 


02 n 03=0 


0 


0 . 19 


0 


0 


0 


0 i n 03 


1 


0. 12 


0 


0 


0. 12 
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Element A of D® 


0(A) 


Si (A) 


S 2 (A) 


S 3 (A) 


mj ^ (e) (A) 


(ft Uft) flft=ft flft 


1 


0. 01 


0 


0. 02 


0. 03 


ft 


1 


0. 10 


0 


0. 06 


0. 16 


JL 

ft 1+2=0 


0 


0. 22 


0 


0. 02 


0 


(ftUft)nft=0 


0 


0. 05 


0 


0. 02 


0 


(ft Uft) flft=ft Dft 


l 


0 


0 


0. 02 


0. 02 


(ft flft) U (ft flft) U (ft flft)=ft flft 


l 


0 


0 


0 


0 


(ft n ft ) u ft =ft 


l 


0 


0 


0. 07 


0. 07 


ft 


l 


0. 03 


0 


0. 09 


0. 12 


(ft flft) Uft 


l 


0 


0 


0. 01 


0. 01 


dl U $3 


l 


0 


0 


0. 05 


0. 05 


Qi 


l 


0. 08 


0 


0. 04 


0. 12 


(62 n&)Uft =di 


l 


0. 02 


0 


0. 02 


0. 04 


dl U#3 


l 


0. 02 


0 


0. 06 


0. 08 


6l U#2 


l 


0 


0. 02 


0. 09 


0. 11 


di U di U ds 


l 


0 


0. 02 


0. 05 


0. 07 



ae, u&)n e 2 ^=sM u 

ft) fife) =o. 05 ,» 2 „/(@) (ft Dft Dft )=Si ((ft flft Dft )=o. 16 ,»2j/(@) (ft Dft)=Si 

(ft flft ) =0. 19 , Ift A my (0) (ft Oft )=Sx (ft Dft ) =0. 22 MBJMMSl ( * + + 3 W 
WlD 6 nTWgMSfcltSSJ S 3 (A)p^iJ^;£fll#+ 0. 05+0. 16+ 

0. 19+0. 22=0. 62(BP#+y| ^(A) = 0 Etf ,Sx (A)|ftf|]) 0 3 0(A) = 1 Itf ,S 2 (A) 

#+ 0. 02+0. 02=0. 04(gPH+^ 0(A) = 0 0} ,S 3 (A) ftjfn) , A ‘jftffllfctt 

m, .'Skw io ++in spKfto « 4 m =[<i> 

<2><3><13>i'^(±i ,M53£E|^ d 4 *1£+ff!lJ+J+ „ 



Element A of 


»U^(0) (A) 




“0 


0 


0 


0" 


0 


0 




0 


0 


0 


1 


ft flft 


0. 12+0. 03+0. 02+0=0. 17 




0 


0 


1 


1 


ft 


0. 16+0. 07=0. 23 




0 


1 


0 


0 


ft 


0. 12 




0 


1 


0 


1 


(ft rift) Uft 


0. 01 


D 4 “ 


0 


1 


1 


1 


ft Uft 


0. 05 








1 


0 


0 


1 


ft 


0. 12+0. 04=0. 16 












ft Uft 


0. 08 




1 


0 


1 


1 


ft Uft 


0. 11 




1 


1 


0 


1 


ft Uft Uft 


0. 07 




1 


1 


1 


1. 
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4 . 

-A T. Shafer 



Element A of D® 


0(A) 


Si (A) 


S 2 (A) 


S 3 (A) 


»w 4 (0) (A) 


0 


0 


0 


0 


0 


0 


<9i rife 1103=0 


0 


0. 16 


0 


0 


0 


J6 

02003=0 


0 


0. 19 


0 


0 


0 


JO 

$1 1103=0 


0 


0. 12 


0 


0 


0 


a 

(01 U02) f]03=0 


0 


0. 01 


0 


0. 02 


0 


03 


1 


0. 10 


0 


0. 07 


0. 17 


JO 

01 fl 02 =0 


0 


0. 22 


0 


0. 02 


0 


A 

(01 U03) f]02=0 


0 


0. 05 


0 


0. 02 


0 


JO 

(0 2 U03)n0i=0 


0 


0 


0 


0. 02 


0 


(01 n 02 ) u (01 n03)u (02 003)=^ 


0 


0 


0 


0 


0 


A 

(01 fl02> U03=03 


1 


0 


0 


0. 07 


0. 07 


02 


1 


0. 03 


0 


0. 09 


0. 12 


A 

(01 fl 03 ) U 02 =02 


1 


0 


0 


0. 01 


0. 01 


02 U03 


1 


0 


0 


0. 05 


0. 05 


01 


1 


0. 08 


0 


0. 06 


0. 14 


A 

(02 n 03 ) u 01 =01 


1 


0. 02 


0 


0. 02 


0. 04 


01 U03 


1 


0. 02 


0 


0. 15 


0. 17 


0lU02 


1 


0 


0 . 02 


0. 09 


0 . 11 


01 U 02 U 03 


1 


0 


0 . 06 


0. 06 


0 . 12 



, rt s 3 (A) m'\ + .a 

a m'lmmm u z+ nmgfeits 

tbXA S 3 (A)^iJWit^®fn#A 0. 16+0. 19+0. 12+0. 01+0. 22+0. 05 = 0. 75(EP^ 
56(A) =0, #+ Si (A) WfP) ; X^+^CA) ml , S 2 (A) WfE#+3 56(A) = 0 H S 3 (A) $ 
fU , EP 0. 02+0. 06=0. 08=0. 02+0. 02+0. 02+0. 02 o 
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Element A of D^ 4 


»u: 4 (0) (A) 




“0 


0 


0" 


0 


0 




0 


0 


1 


ft 


0.17+0. 07=0. 24 




0 


1 


0 


ft 


0. 12+0. 01=0. 13 


d a = 


0 


1 


1 


ft Uft 


0. 05 




1 


0 


0 


ft 


0. 14+0. 04=0. 18 




1 


0 


1 


ft Uft 


0. 17 




1 


1 


0 


ft Uft 


0. 11 




.1 


1 


1. 


ft U ft U ft 


0. 12 











u A mu u A =[<ix2X3>]^m ,Rmm%E.w % . 

5. MJg£DSta&5!dW&S > WP 

ft nft=0 ,ft nft=0 vxmoz uft) nft=0 , 

MM^^mmtim.&Mimmmmim% o® s 3 

(A)W?lJifrJ®£fn^ 0+0. 16+0. 12+0. 22+0+0. 08 = 0. 58(BP^0(A)=O 

+ S 1 (A)M);lft&3 0A) = l,S 2 (A)WfP# + ^ 0(A)=O BtS 3 (A) BP 

0. 02+0. 06+0. 04=0. 12=0. 02+0. 02+0. 08 o 



Element A of D® 


(6 (A) 


Si (A) 


S 2 (A) 


S 3 (A) 


(A) 


0 


0 


0 


0 


0 


0 


ftDftnft=0 


0 


0. 16 


0 


0 


0 


ft rift 


i 


0.19 


0 


0 


0.19 


ftDft=0 


0 


0. 12 


0 


0 


0 


(ftUft)nft=ftnft 


1 


0.01 


0 


0. 02 


0. 03 


ft 


1 


0. 10 


0 


0.01 


0. 11 


fti~ift=0 


0 


0. 22 


0 


0. 02 


0 


(ftUft)nft=ftnft 


1 


0. 05 


0 


0. 02 


0. 07 


(ft Uft) nft=0 


0 


0 


0 


0. 02 


0 


(ft rift ) u (ft rift ) u (ft rift)=ft rift 


1 


0 


0 


0 


0 


(ftflft)Uft=ft 


1 


0 


0 


0. 07 


0. 07 


ft 


1 


0. 03 


0 


0. 05 


0. 08 


(ft rift) Uft=ft 


1 


0 


0 


0.01 


0.01 
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m 



Element A of D® 


5 1 (A) 


Si (A) 


S 2 (A) 


S 3 (A) 


»«^(e> (A) 


ft Uft 


1 


0 


0 


0 


0 


.li- 
ft =0 


0 


0. 08 


0. 02 


0. 08 


0 


(ft rift) Uft=& rift 


1 


0. 02 


0 


0. 02 


0. 04 


ft Uft=ft 


1 


0. 02 


0. 02 


0. 17 


0.21 


ft U ft =ft 


1 


0 


0. 06 


0. 09 


0.15 


ft Uft Uft=ft Uft 


1 


0 


0. 04 


0 


0. 04 




Element A of 


»u^ ( 0 ) (A) 




0 


0 


0" 


0 


0 




0 


0 


1 


ft rift 


0. 19+0. 03+0. 07+0+0. 04=0. 33 


II 

cT 


0 


1 


1 


ft 


0. 11+0. 07+0.21=0.39 




1 


0 


1 


ft 


0. 08+0. 01+0. 15=0. 24 




_1 


1 


1 


ft Uft 


0+0. 04=0. 04 









sfta ma u A . =[<2><3><23>]^f(i . d 4 = 

6. M^DStaaJMW^A^J^ 

ft=0 fu ft=0 A WMM 

0^JPL 



Element A of D® 


91 (A) 


Si (A) 


S 2 (A) 


S s (A) 


( 0 ) (A) 


0 


0 


0 


0 


0 


0 


ft n ft n ft =0 


0 


0. 16 


0 


0 


0 


ft rift=0 


0 


0. 19 


0 


0 


0 


JL 

ftHft=0 


0 


0. 12 


0 


0 


0 


(ftUft)Hft=0 


0 


0.01 


0 


0. 02 


0 


ft 


1 


0. 10 


0 


0. 07 


0.17 


.JL 

ftHft=0 


0 


0. 22 


0 


0. 02 


0 


(ft Uft) flft=0 


0 


0. 05 


0 


0. 02 


0 
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m 



Element A of D® 


91(A) 


Si (A) 


S 2 (A) 


S 3 (A) 


(0) (A) 


(feUft)flft=0 


0 


0 


0 


0. 02 


0 


(ft nft) u (ft nft > u (ft nft )=0 


0 


0 


0 


0 


0 


(ft nft) Uft=ft 


1 


0 


0 


0 . 07 


0 . 07 


JL 

02=0 


0 


0 . 03 


0. 02 


0. 11 


0 


JL 

( diHdz ) U 0 2 =0 


0 


0 


0 


0. 01 


0 


ftUft=ft 


1 


0 


0 . 04 


0 . 05 


0 . 09 


JL 

01=0 


0 


0. 08 


0 


0. 08 


0 


JL 


0 


0. 02 


0 


0. 02 


0 


ft Uft=ft 


1 


0. 02 


0. 02 


0 . 19 


0 . 23 


X 

(9i U#2 =0 


0 


0 


0.21 


0. 12 


0 


ft Uft Uft=ft 


1 


0 


0.36 


0. 08 


0 . 44 



M«BT^MES 3 (A)|^fU(EP 0. 88)#AS <l>(A)=OS 1 (A)m\i;Vm^0 

(A) = 1 B0S 2 (A)Wfn#A3 96 (A) =0S 3 (A) E^fPo 

»6®li : 



Element A of D§ 6 


(0) (A) 


0 


0 


ft 


0 . 17 + 0 . 07 + 0 . 09 + 0 . 23 + 0 . 44=1 



mm&m d a =[oi] / ,_a d^^**^* u a =[<3>x 

rift) Lift =0 -A T 

ets^. ft nft nft =0 -ft n&=0 -ft n&=0 ,& 

nft=0 ^ uft) nft=0 , (ft Uft > nft=0 , (ft Uft > na=0 , {(ft nft > Uft } n 

(ft Uft)=0 VJ.R ft=0 o IMfflE DSm = 



Element A of D 0 


96(A) 


Si (A) 


S 2 (A) 


S 3 (A) 


mjtj eg) (A) 


0 


0 


0 


0 


0 


0 


ft nft nft A 0 


0 


0. 16 


0 


0 


0 


JL 

020103=0 


0 


0. 19 


0 


0 


0 


JL 

01 003=0 


0 


0. 12 


0 


0 


0 
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m 



Element A of D® 


56 (A) 


Si (A) 


S 2 (A) 


S 3 (A) 


mjij eg) (A) 


(ftUfe)nft=0 


0 


0.01 


0 


0. 02 


0 


JL 

03=0 


0 


0. 10 


0. 03 


0. 10 


0 


JL 

d\ Cd 2 =0 


0 


0. 22 


0 


0. 02 


0 


(^i u 03 ) n 02 =0 


0 


0. 05 


0 


0. 02 


0 


(feUfe)nA=0 


0 


0 


0 


0. 02 


0 


(a nfe) u (ft rife) u (& nfe )=0 


0 


0 


0 


0 


0 


(ft fife) Ufe=0 


0 


0 


0 


0. 07 


0 


02 


1 


0. 03 


0 


0. 09 


0. 12 


(ft fife ) Ufe=fe 


1 


0 


0 


0.01 


0.01 


feUfe=fe 


1 


0 


0. 06 


0. 05 


0. 11 


ft 


1 


0. 08 


0 


0. 06 


0. 14 


(fe rife) Uft=ft 


1 


0. 02 


0 


0. 02 


0. 04 


JL 

ft Ufe=ft 


l 


0. 02 


0. 01 


0. 22 


0. 25 


ft Ufe 


l 


0 


0. 02 


0. 09 


0. 11 


ft Ufe Ufe=ft Ufe 


l 


0 


0. 16 


0. 06 


0. 22 






Element A of D§^ 


mjij (0) (A) 


0 


0 


fe 


0. 12+0.01+0.11=0. 24 


ft 


0. 14+0. 04+0. 25=0. 43 


ft Ufe 


0. 11+0. 22=0. 33 



c% «4 mmm&w d 4 ^pt = 

m 4 = [< 1 >< 2 >]',D^ = 



‘0 0 “ 
0 1 
1 0 
I 1. 



lfjJ#RrWMS 3 (A)^fP(EP 0. 85 <f>(A) = 0 ftf S!(A)M;KJt&£ 
^(A)=10^,S 2 (A)^fP#^ <f>(A )=0 Itf S 3 (A)Et(fPo 
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4 . 5 . 9 **, ( • m m 2 ( • mmz- 

trn ( • )Mm 2 { • )WM^DSm|a^-M 

n t ¥Mm^MMA^0 e^-%'% 1 ,^r 
m 1 (A)>0^ wl2 (A)>0. &MKH^M.a&iEa:gS^#. TS&HJM 

mi( • )fP™ 2 ( • 



Element A of D® 


m\ (A) 


m 2 (A) 


m./ (A) 


0 


0 


0 


0 


Oi n 9z n (k 


0. 01 


0. 40 


0. 4389 


62 na> 


0. 04 


0. 03 


0. 0410 


drifts 


0. 03 


0. 04 


0. 0497 


( 0 i u 02 > n 03 


0. 01 


0. 02 


0. 0257 


03 


0. 03 


0. 04 


0. 0311 


0 i n 02 


0. 02 


0. 20 


0. 1846 


( 0 i u 03 ) n 02 


0. 02 


0. 01 


0. 0156 


(02 u 03 ) n 0 i 


0. 03 


0. 04 


0. 0459 


(01002) 11(01 1103) 11(02 003) 


0. 04 


0. 03 


0. 0384 


( 01 0 02 ) U 03 


0. 04 


0. 03 


0. 0296 


02 


0. 02 


0. 01 


0. 0084 


( 01 0 03 ) U 02 


0. 01 


0. 02 


0. 0221 


02 U 03 


0. 20 


0. 02 


0. 0140 


01 


0. 01 


0. 02 


0. 0109 


(02O03>U01 


0. 02 


0. 01 


0. 0090 


01 U 03 


0. 04 


0. 03 


0. 0136 


01 U 02 


0. 03 


0. 04 


0.0175 


01 U 02 U 03 


0. 40 


0. 01 


0. 0040 



DSm DSm MJ®J . 



Element A of D® 


(A) 


m (A) 


(A) 


mj? 4 (A) 


m.< (A) 


(A) 


(A) 


0 


0 


0 


0 


0 


0 


0 


0 


0i n 02 n 03 


0 


0 


0 


0 


0 


0 


0 


02 (103 


0. 0573 


0. 0573 


0 


0 


0. 0573 


0 


0 
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m 



Element A of D® 


i»i[ (A) 


(A) 


mj^ (A) 


(A) 


m ^ (A) 


m (A) 


mjt, (A) 


61 rift 


0. 0621 


0. 0621 


0. 0621 


0 


0 


0 


0 


(ft u%) n& 


0. 0324 


0. 0324 


0. 0335 


0 


0. 0334 


0 


0 


ft 


0. 0435 


0. 0435 


0. 0460 


0. 0494 


0. 0459 


0. 0494 


0 


ft rift 


0. 1946 


0 


0 


0 


0 


0 


0 


(ft Uft) rift 


0. 0323 


0. 0365 


0 


0 


0. 0365 


0 


0 


(ft Lift ) rift 


0. 0651 


0. 0719 


0. 0719 


0 


0 


0 


0 


(#i nfl 2 )U(flin&)u (#2 n&> 


0. 0607 


0. 0704 


0. 0743 


0 


0. 0764 


0 


0 


(ft rift ) Uft 


0. 0527 


0. 0613 


0. 0658 


0. 0792 


0.0687 


0. 0792 


0 


ft 


0. 0165 


0. 0207 


0. 0221 


0. 0221 


0. 0207 


0 


0. 0221 


(ft rift) Uft 


0. 0274 


0. 0309 


0. 0340 


0. 0375 


0. 0329 


0 


0. 0375 


ft Uft 


0. 0942 


0. 1346 


0. 1471 


0. 1774 


0. 1518 


0. 1850 


0. 1953 


ft 


0. 0151 


0.0175 


0.0175 


0. 0195 


0 


0 


0. 0195 


(ft rift) Uft 


0. 0182 


0. 0229 


0. 0243 


0. 0295 


0. 0271 


0 


0. 0295 


(9l U $3 


0. 0299 


0. 0385 


0. 0419 


0.0558 


0. 0489 


0. 0589 


0. 0631 


ft Uft 


0. 0299 


0. 0412 


0. 0452 


0. 0544 


0. 0498 


0 


0. 0544 


(9i U #2 U Oz 


0. 1681 


0. 2583 


0.3143 


0. 4752 


0. 3506 


0. 6275 


0. 5786 









Element A of D§^ 


(A) 


0 


0 


$2 n 03 


0.0938 


0i n 03 


0. 1340 


(01 1102)003 


0. 1028 


03 


0. 1048 


02 


0. 0207 


(01(103)1102 


0. 0309 


02 U 03 


0. 1346 


01 


0. 0175 


(02 (103) 1101 


0. 0229 


01 U 03 


0.0358 


01 U 02 


0. 0412 


01 U 02 U 03 


0. 2583 



m 2 




4. 5. 10 )tea DSm ^ Dempster a^lDlU 

DSm Dubois-Prade(jam 2 *fn»[4])ia^M 

, miitimit d ®^ 2 0 

If In DSm Mo" Dempster tS.'aMWl > 

»2i (0i ) = 1 mi (02 ) =0 

m 2 (0i ) =0 m 2 (02 ) = 1 

fjffl s e±i DSm mm jh f mm osm 

mj ( 0i ) = 0 mj(dz) = 0 my (0i f| 02 ) = 1 m/(0 1 U 02 ) = 0 
0i fO 02 Shafer HdS , Dempster 
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o/o„ DSm ri0 2 

mj (0i ) = 0 mj> ( 02 ) =0 >«/ (0i fl 02 ) = 0 (0i U 02 ) = 1 

Yager #P Dubois-Prade Cll,4] |&'n'M 

51^^T>^^E|)]^S^ff®K{twi( • )fP m 2 ( • )4 3, 7lA— ^/J^a 
£>O0^f , mi (0i ) = 1 — e , mi (0 2 ) =e fP m 2 (0i ) =e , m 2 (0 2 ) = 1 — e W tfc® gifcl^^R Ipc^P 
111 4. 2 ®7K,linv* 0 WDs( • ) >»ds( * )^ffi Dempster W^nlPL 

«2ds(0i) = 0- 5 2?ins ( 02 ) = 0. 5 »?ds(0i fl 02 ) = 0 »1 ds(01 U 02 ) = 0 

a®^H^'tTOW.0A®^0i fP02 

^SnlSH JW* o bkmn W H , SWf S . - S A® f I 

^Jfio ®Mtl'n DSm m.^mm ( Jf Shafer J0 ) , JMT® 

ISWffJt«®,gP^(0iU02) = lo 01,02 DX ^ 01 U 02 WffSMMMe 
Dempster MU fP* A Shafer #|M J0 ( BP 0! D 02 =0 ) Wti^ 
DSmM^'JM!l!^#WffJt»®W®if^® 4. 2 



m( e ,) I® £ w( <9 ,) H £ flY$4fc m(6 1 u 6 2 ) H £ M^fb 




a 4. 2 ^ ®= {ft ,ft } Bta^ DSm MJ’j ij Dempster IR^MJ<J4 u'b] ^ tbfe 
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4.6 



m% D® tiiAlg^ 0 «i^ttM»,BPA0!f(BI u 
3\ti +1 ,'&m— ^rnpM^HvM'sl U B^A#£AAfiW|0] 

0DSmMmW£»^WMMo M 0 
D® DSm MJW„ 

4. 6. i $y i 

©(?,) ^ {0i = young, 02 = old, 0 3 = white hairs} 

JtlKfit^AAPT : 

wti(0i) = 0. 5 7ii\ (0 3 ) = 0. 5 J=L m 2 C 02 ) = 0. 5 m 2 (d 3 ) = 0. 5 
laSMIH DSm M3\ 

fnJ<Mt l y> (0i n 0z) = 0. 25 mj/mtp) (0i fl 03 ) = 0. 25 
mjf (e(«,» (02 f| 03 ) = 0. 25 mj^ H )) (0 3 ) = 0. 25 

TOgiMM tm ,KAiAA¥SAMfiAA:(gp 0i ri03=0)o A# A 
lit ^ ^ fs] M W ; tl M ± ffl 3A A if PtJ ft ,1, S if itu ffi W Hi ^ ^ H 56 ? ti M ^ ffl M ^ 
DSmM^»^'B,#^*WfiM*(fiJffi0^l'0] h+ifrflM Jt±ton$Oftm IJ 
D 0 o * « 01 f|03=0 Tlffll-n DSm MIJ , #50 

mjt(d 1 fl 02) = 0. 25 mjt(@2 D 03) = 0. 25 »;^(0 3 ) = 0. 25 

HI A 0i D&— {young} D {white hairs}=0 mjc (& 1 f|03 ) =0, HUffiW 

ti.'n'MS (0i n 03 ) =0. 25 SiAMA DSm >« A0i U03 ) =0. 25 0 

4. 6. 2 f5U 2 

4- ©(**)= = {0i .02 , - .0n } Mmxmm, #jiWA a 

,\\ MHM d 0( '0 A^Ap{]^AfB®!lS{i»ii( * )fn m 2 ( ■ ^rASnfn 



0 ^ISISB^T 2002 tfsft L. Cholvy MilT.-fih^WfAAW^iaiTTXito 
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{i®I,MM#o SitWE ft AA0(^) +«^4#PJTffW^'J» 0(^+1 )o 
smm DSmMU, 

a ^%/xmmm . DSm si^mu uio . 

M 0(D 0 )4 5 W#®A0tl'B] n SI 0* 151 BP® Clift— ^S#Ig$iiEBJIJi 

®il) JI$AA/7ffi®*ftCf Jf DSm MU$#-® 

Mifp^^fjtKfi^+n^ • )o K-M01D 8 uft«±i!i0(BP§fft^r 
®»SJ 0 + .#.&/<&#£ d® 

^®-®§r ftM-io* a 

jB*$^&®§rftifr®.ff^M?s£ DSm MUAta^®fn» 

4. 6. 3 fJIJ 3 

#*££ 0*151 u imm ©udaia ,e 2 }*#ffiwaii^(«i®. wstitt d® ( ^> 

±^7ff®IS11wA • )Jkm 2 ( • )ftUtLfH J,Mo flliS:® 0*151 t i+ 1 — ©frftfg® 
A MUA,_&£0 *I'b] *mMftflH®{iM^tt® i#£ D e( D_h^*AfiS« 

{i>»3( • ) 

0(^+1 ) ^ { 0 ©) » 63 } = {d\ 162 id 3 } 

ATlif&Sftifr&fiCn IrISS ,{XM £nT75U DSm MU : 

• mm DSm M^MUIS^W ft U 0* m 1 ( • ) A m 2 ( • ) D e( D ± 

W 12 ( • ) = [mi@m 2 ]( • )„ 

• D e( ‘ft CD 9( '‘+1 ) ,m 12 ( • D^+^ft-®© 

®7»®xiM^r DSm ®& 'nMU^ifi 'n'TEHA I' s] *z+iB*ft /%( • )f0m 3 ( • ), 

d^'+i> ±_m >>n 23 ( . ©bp 

;M » m ( • ) A WJ 123 ( • ) = [OT12 © m{\ ( • ) 

= [ (mi ® m 2 ) © wi 3 ] ( • ) = [m-i ® m 2 © m 3 ] ( • ) 

DSm MU o 

Hi/ R A ©(^) -.0(^+1 )-.•••» Aft*Nli>fli^ ©©), 

0©+i),— ftRAAib^AAo S®^P7WPRUW7if^^0tftbfflWt^Aj= A 

ICft DSm 

DSmT ©R A M A U M , a A A M 

£©©©«© ft #* u ia m m w® m m. ft 1 , m m f* r a 
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^D%5^)=w 3 4.%>-(c^^f=jtM{im3( • ).wi 4 ( • )fnm 5 ( • ),sp£ia— > kMj 

ii^ftr^iai^^ wft m*)i , bp : 

• DSm U -htiftmiC • ) f P m 2 ( • )ig$t#l£ 

Wl2( • )=[ m l © W 2 ]( • )o 

• DSm MWl^stS.'n $: Biffs] U _h$}m 3 ( • Xm 4 ( • )#P wz 5 ( • 

»?345 =[w3 © >«4 © w 5 ]( • )„ 

• 3£lM±MlW& 0 ©> A{©!2©), 0345 (t,)}. 

DSm MIL 

&M : ji©#&5>M©^;ifcnT WS&M^W'hfj ffi 4H3 M&Bf'n life 
feM— W©iIEffiM 0= {ft ©2 ©3 ©4 ©5 } W |W| Bf , ® iir M fat 

tffiit it Mo 

1. m 3 . i 

#ft &(ti)^{01,02),j{tBjfBl U HtRTfflPljX^flJtW'll^PT: 

m x (0i ) = 0. 1 mi (02 ) = 0. 2 m x (0i U 0 2 ) = 0. 3 » 2 i (0i n 02) =0.4 

ni 2 (0i ) = 0. 5 m 2 {0 2 ) = 0. 3 ;w 2 (0i U 02 ) = 0. 1 »2 2 (0i P 02 ) = 0. 1 

mu DSm = 

wi 2 (0i ) = 0. 21 »?i 2 (0 2 ) = 0. 17 

nii 2 (di U 0 2 ) = 0. 03 »?i 2 (0i 0 0 2 ) =0.59 

Biffs] fm Bf 0 ©+i )A ift ,ft , 03 } ,MH©ffifgMj!PT M 

» 2 3 ( 0 3 ) = 0 . 4 w 3 (0i n ft) = 0. 3 w 3 (02 U 03 ) = 0. 3 
DSm IJ4 n'MPJti.'o >»3 ( • )-gi >«i 2 ( • ) , 0]lt#5!j 

^i23 (0i fl 02 n 0s) = 0. 464 m\ 22 (02 n ft) = 0. 068 
Wi 23 (0i n ft) = o. 156 ^123 ((01 u ft) n ft) = 0. 012 

ni\ 22 (0i fl ft) = 0. 177 ni\ 22 (0i ft) (0 2 U 03 ) ) = 0. 063 
»l 123 (02 ) = 0. 051 2»1 23 ((01 n 03 ) U 02 ) = 0. 009 

2. #ij 3. 2 

#li ©(<© a < ft , 02 }'\lUZ.jtU fa] u Bt ftfffl HSH »n ( • ) fn 




m 2 ( • )„ 

m l2 (0i ) = 0. 21 »?i2 (02 ) = 0. 17 

m u (0\ U 0 2 ) = 0. 03 m u (Qi P 0 2 ) = 0. 59 

o+iftfMfg^ 0(o+i >a(0i »0 2 -03 } ,#fr®3C0!H 
;« 3 ( 0 3 ) = 0. 4 w 3 (0i fl 03) = 0. 3 w 3 (02 U 03) = 0. 3 

&2tmT tg^zw 03 = 0 .'E j$Ht ^ r a n 02 n 03 = 0 , ft n 03 = 0 . 02 n 03 = 

0 f P (01 U 02 ) D 03 = 0 . DSm flM jf, Miff , M ilM0 DSm MM 

»02s( • ) 

mA6\ ) = 0. 147 niji ( 0 2 ) = 0. 060 + 0. 119 = 0. 179 
mAd i U 02 ) = 0 + 0 + 0. 021 = 0. 021 mAh fl ft) = 0. 240 + 0. 413 = 0. 653 

Hitt , 03 = 0 , DSm MM , Mffl HMIgmc BP 

mA • )^m 12 ( • )),00RI^H0iiEII)®BMI'll:lfi{i >m( • 0m0 2 ,0i U 

02 ^#0ifl02 ;n 3 (02 ) =0. 3>0„ 

3. #lj 3. 3 

#(i0(o)A{0i-02}®^S:*0ti'0]o 0^nIMW*^fiSIS{i^i( • )*IW • ) 
(MfrM)o 

iiMMM DSm S40MM#M 

m 12 ( 0 i ) = 0. 21 //? 12 (02 ) = 0. 17 

>» 12(01 U 02 > = 0. 03 //?12 (01 fl 02 ) = 0. 59 
o +/ 0 tw » 0 ( 0+1 ) A {01 -02 .03 . 04 } 

2/1-3 (03 ) = 0. 5 »1 3 (0 4 ) = 0. 3 221 3 (03 f| 04) = 0. 1 221 3 (0 3 U 04 ) = 0- 1 

Min .^BM'e] 0+iB^fisM DSm MM#M 

221123 (01 f| 03) = 0. 105 221123 (01 f| 04 ) = 0. 063 

222123 ( 01 D (03 U 04 ) ) = 0. 021 111 123 (01 D 03 D 04 ) = 0. 021 

221123 ( 02 fl 03 ) = 0. 085 222123 (02 fl 04 ) = 0. 051 

222123 ( 02 (") (03 U 04 ) ) = 0. 017 222123 (02 R 03 f) 04 ) = 0. 017 

212123 (03 fl (01 U 02 ) ) = O' 015 221123 ( 04 fl (01 U 02 ) ) = 0. 009 
212123 ( (01 U 02) fl (03 U 04)) = 0.003 
221123 ( (01 U 02 ) fl (03 P| 04 ) ) = 0. 00 3 212123 ( 01 Pi 02 P 03 ) = 0. 295 

222123 ( 01 P 02 P 04) = 0. 177 
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222123 (( 0 i n &> n (03 U 04 ) ) — 0 . 059 222123 ( 0 i H 02 H $3 fl 04 ) — 0 . 059 
SEftfgi&ftB^I'B] u+i^X^M 0 3 =0 3 = 0 , S&MMtll'n DSm MfJ * H 

mm . j 

(0i )= m U 3 ( 0 \) + { mu ( di ) m 3 ( d 3 ) + 21212 (0i >2223 (0 4 ) 

+ 222 12 ( 0 i )222 3 ( 03 U 04 ) + 222 12 (0l)ll2 3 (03 fl 04 ) } 

= 0+ {(0. 21 X 0. 5) + (0. 21 X 0. 3) 

+ (0. 21 X0. 1) + (0. 21 XO. 1)} = 0. 21 

m t m (02)= 2!?i23 ( 02 ) + {/«12(0 2 )»2 3 (03 ) + 222 i2 (02 ) «2 3 (04 ) 

+ 2?2 12 (0 2 > 222 3 (03 U 04 ) + »?12 (02 ) >«3 (03 fl 04 ) } 

= 0+ {(0. 17 X 0. 5) + (0. 17 X 0. 3) 

+ (0. 17X0. 1) + (0.17 X 0.1)} =0.17 

m t m (01 U 02>= 2«123(01 U 02) + { m 12 (dl U 02)»2 3 (0 3 ) +»2l 2 (01 U02)>« 3 (04) 

+ 22212 (01 U 02 )> n 3 (03 U 04 ) + 2?2l 2 (01 U 02 )>»3 (03 fl 04 ) } 

+ 2 m 12 (X 1 )m 3 (X 2 ) 

x 1 .x 2 me 3 .e i ,e 3 \je i ,e 3 r\s l ) 

= 0+ {(0. 03 X 0. 5) + (0. 03 X 0. 3) 

+ (0. 03 XO. 1) + (0. 03 XO. 1)} + {0} = 0. 03 

m t m (01 D 02>= 222123(01 f| 02 ) + {22212 ( 01 fl 02 )222 3 (03 ) + 22212 (01 f| 02 ^ 2W 3 C 04 ) 

+ 22212 (01 f| 02 >2223 ( 03 U 04 ) + 222 12 ( 01 f| 02 >222 3 ( 0 3 fl 04 ) } 

= 0 + {(0. 59 X 0. 5) + (0. 59 X 0. 3) 

+ (0. 59 XO. 1) + (0. 59 XO. 1)} = 0. 59 

U B*f 222 12 ( • ^ ftW. 

0i ^02(«U^fliS^W* 
£),3P*ftltf|B] ^2+2 3. 3 + U B^^M^BP^M 03=04 = 03^, 
2 222+2 ( • )=m,( • ) „ ffi M XaMMXXis M 01 (^ 02 . ^ 01 U 02 9^ 
0i fl 02 ) * ffxiJi 03 =04 = 0 

^DSmM.ft&JIBI 2mWS£0^|l0'EftB+i3] U B^Xf^fw| 0 

^(if« 3. 2 Sfcf TffiMfll 3. 4) 0 

A’A’-'A 0fgJtMa,*B^f0] n M 

0(0 ) = {01 9 02 9 — 9 On } iSM'Ho ft Btl'S] ?2+l ff 0*+l 9 0„+2 9 - , 0„+ m tH 

JJS,222^1, Hjtb 0(^+1 )= {01 9 02 9 •" 9 0„9 0„+l 9 0 n +2 9 "• 9 0„+„,} , 3^9- - + 

»( BPMfl+A , - .A+2 )it-0#0«^Mif WMttfitJf MS, !UIJ 

ftinT^ifco 
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• J.3S — D e( '<+i> 

&^$/&J&4 , M'l>'fe3'&,&>-",0 ) , 4®4— A#-4S^A£B4 |b] 0+2 W 
A0„+i= 0„+2 = — =0„+m = 0»^p^JM?ll'n DSm MJJl'J.tflllff^BtfBl 0 
B4— #WM4P^, BP m;+ 2 ( ’ )='«/( * ). 

• ^jjl!l • 8404 t/+2 04 WlS-n U B4W4^ ,MH AffM fa+i , - , 

A+/M^A0i ,02 , - ,0„ Jl. , ■£# D*^ S 

TtuTOftMM^,, 

4 . $| 3. 4 

0(o)={0i ,0 2 } ,^041 'bI 0 nT^04®4 s: fgS!tt'fi2«i( • )fPi22 2 ( • )jfflT: 
nil (0i ) = 0. 6 mi (0 2 ) = 0. 4 fP m 2 (0i ) = 0. 7 m 2 (02 ) = 0. 3 
Igjfir DSm tS.'aMWl in tB T mi 2 (0i ) =0. 42, 22212 (0 2 ) =0. 12 2$. m u (0i f)02 ) = 
0. 46 „ «#JI£04 |b] iz +1 0404» 0(O+i)Al0i -02 

^iS!K® m 3 (ft ) =0. 5 , m 3 (02 ) = 0. 2 m m 3 (0 3 ) = 0. 3 0 DSm &.&M J0IJ 

mm ® = 

m 123 (0i ) = 0. 210 mi 23 ( 02 ) = 0 . 02 4 
222123 (01 f| 02) = 0- 466 212123 (01 f| 03 ) = 0. 126 
222123 (02 fl 03 ) = 0. 036 222i2 3 (01 f"| 02 fl 03 ) = 0- 138 

0i fl 03 = 0 , ft fl 02 fl 03 = 0 , M0f 

#J#04M'n' DSm fUM A, ® jiSM'M'tg DSm IE0M PI'J , fjf!l mAdi D (9 3 ) =0 H 
mAdl fl 02 fl 03 ) = 0 , 222123 ( 01 fl 02 fl 03 ) = 0. 138 ®J 122 123 ( ( 01 fl 02 ) U 0 3 ) , If 

&mm (0i ri03 > =o. 126 gy mAh U0 3 ) ,m.mm\ 

mA6i) = 0.210 mAh') = 0.024 
mAdi f| 02) = 0. 466 mAd 2 fl 03 ) = 0. 036 
mA(di fl 0 2 ) U 0s) = 0. 138 mAdi U 0 3 ) = 0. 126 

5 . m 3 . 5 

3%M 0(?2)a{0i,02},*04|b1 u 

mi (01 ) = 0. 6 222 1 (02 ) = 0. 4 fp 2222 (01 ) = 0. 7 2222 (02 ) = 0. 3 
DSm laAMfJ^glJ 

22212 (01 )= 0. 42 22212 (02 )= 0. 12 m u (01 fl 02 ) = 0. 46 

J!*#li*B4l0] o+i 0(0+1 ) A(01 ,02 ,03 } AJlHAft M ,TOiPTW 

222 3 (01 ) = 0. 5 222 3 (0 2 ) = 0. 2 122 3 (0 3 ) = 0. 3 
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• m>n u { . 

'^123 (ft ) = 0.210 iyi\ 23 (ft) = 0.024 
H?i 23 (ft Pi #2) = 0. 466 /«i 23 (ft f] ft ) = 0. 126 

^123 (02 n ft) = 0. 036 »Ji2 3 (ft n ft n ft ) = o. 13s 

ft = 0 , sf ^ r ft n ft =ft n ft = 

ft lift flft =0 KAftft Uft) flft = 0 (Mffi&AMA 1 DSm 
iim DSm i^au wit msa 

) = 0 . 336 mj(ft) = 0 . 060 m+ft fl ft) = 0 . 604 

6. {#) 3. 6 

#li 0(?;)Aift ’ft ’ft ’ft} ’WKlfeH+B] ti 
j /hi (ft ) = 0 . 5 m\ (ft ) = 0 . 4 /Hi (ft H ft ) = 0. 1 

!/H 2 (ft) = 0 . 3 mz(dz) = 0.2 m 2 (ft R ft) = 0.1 zn 2 (ft) = 0 . 4 

DSm M0WJ#5IJ 

/n 12 (ft)=0. 15 /n 12 (ft) = 0. 08 niiz (ft fl ft ) = 0. 27 
n/ 12 ( ft fl ft) = 0. 05 ///i 2 ( ft fl ft) = 0. 20 

zhi 2 (ft fl ft) = 0. 16 m 12 (ft f| ft fl ft) = 0. 05 

»/i 2 (ft n ft n ft ) = 0. 04 

TOft&HB] t,+i ft fl ft =ft n ft =0 ’ f IJMB0 DSm 1114 ’ #PJ 
mji(di f| ft) = mjiiOi f| ft) = »u(ft f| ft fl ft) 

= /H.«(ft n ft n ft) = 0 

nijlidl) = /H 12 (ft) +/H 2 (ft)/H 1 (ft (ft ft) +/Ml(ft)/H 2 (ft n ft) 

= 0 . 15 + 0 . 03 + 0 . 05 = 0 . 23 

mjtidz ) = /H12 (ft ) + »/ 2 (ft )/Hi (ft n ft ) + /Hi (ft )m 2 (ft fl ft ) 

= 0 . 08 + 0 . 02 + 0 . 04 = 0 . 14 
/H^(ft) = m.\z (ft ) + /Hi (ft fl ft )/n 2 (ft ) = 0 + 0 . 04 = 0 . 04 

»/ji(ft n ft) = /ZZ12 (ft n ft) = 0. 20 

mAdz fl ft) = /// 12 (ft fl ft) = 0. 16 

mA 0 \ U ft) = /Hl2 (ft U ft) +»/l(ft)/H 2 (ft) +/H 2 (ft)»!l(ft) 

+ /Hi (ft fl ft ) /n 2 ( ft n ft) = 0. 22 

»/+ft uft u ft) = zni 2 (ft uft uft) +///i(ft n ft) 

/h 2 (ft n ft)+/n 2 (ft n ft)/»i(ft n ft) 

+ /Hi (ft n ft n ft )///2 (ft n ft n ft) = o. 01 
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7 . m 3 . 7 

#JS 0ft2)^{ft,ft,ft,ft},l£Etf|B] £2 

2221 (ft) = 0.2 1711(62) =0.4 m x (Q\ f| 62) = 0. 1 

2221 (ft H ft) = 0 . 2 2221 (ft) = 0 . 1 

2222 (ft) = 0. 1 2222 (ft) = 0. 3 2722 (ft fl ft) = 0- 2 

222 2 (ft f| ft) = 0. 1 2222 (ft) = 0. 3 

DSm 

22212 (ft )= 0. 02 22212 (ft) = 0 . 12 m x2 (ft fl ft ) = 0 . 28 

222 12 ( ft fl ft) = 0. 06 22212 (ft) = 0. 03 
22212 (ft f| ft) = 0. 07 27212 (ft fl ft ) = 0. 15 772 i 2 (ft fl ft f| ft) = 0. 15 

27212 (ft fl ft fl ft) = 0.05 27712 (ft fl ft f| ft ) = 0. 07 



mtm&m ft nft^ft f)d 3 =0 o mm®>& osm Miau , 

mm 

mjc(dl fl ft) = 222 Adi fl ft) = 772+ft fl ft fl ft) 

= inAOl f| ft n ft) = 0 

772+ft) = 272 12 (ft ) + 2721 (ft ) 272 2 ( ft f| ft ) + 222 2 (ft ) 277 1 (ft f| ft) 

“ t - 2?2i (ft ) 277 2 (ft f| ft) + 222 2 (ft)272i(ft f|ft) =0.11 
272 J2 (ft ) = 272 12 (ft ) + 2?2i (ft ) 272 2 (ft fl ft ) + 222 2 (ft ) 277 1 (ft f| ft) 

“ f 272 1 (ft ) 277 2 (ft f| ft) + 272 2 (ft)272i(ft f) ft) =0.33 

277^2 (ft ) = 272 12 (ft ) + 772i (ft ) 272 2 (ft f) ft ) + 272 2 (ft ) ?72i (ft f| ft) 

+ 222i(ft)272 2 (ft f| ft) + 277 2 ( ft ) 272 ! (ft f| ft) =0.15 

272.72 (ft f| ft) = 22212 (ft fl ft) = 0. 07 

272 ( ft f| ft) = 22212 (ft f) ft) = 0. 15 

772+ft U ft) = 22212 (ft U ft) + 272! (ft f| ft ) 222 2 ( ft f| ft) 

+ 277i (ft )272 2 (ft ) + 227 2 (ft)272i (ft) = 0. 12 
272jl(ft U ft) = 22212 (ft U ft) + 772l (ft f ft) 

2222 (ft fl ft) = 0.02 

272 ( ft U ft U ft) = 277 1 2 (ft U ft U ft) + 222i (ft f| ft >7722 (ft f| ft) 

+ 7722 (ft fl ft ) 777l (ft f) ft ) = 0. 05 



4.7 DSm 
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ATilAA-AMA DSmfi 
ISA— ®j£AWB£ Af^Il£A(#A^#ijA&ti 

(HIM) 

.m={.a ,-a , -, a i aa-ae 

WWAIA },P{A },-A4)>. gI^SA»SSW«i(ati;l 

liilf'JM^MJ; m Am ( • )(f=l,-,K)^JHBfMM 

AAimSM^AAP 

K 

VA £ D® ,ot^,...,^ k (A) = ^PI4}»!.4(0)(A) (4. 14) 



4. 8 



As* a i 



0, Egn DSmT VJ.&&& 
DSm i * DSm flM ( fgl&^WAMAhr 

mfrmvSM fc^S Shafer m m ( W ffi- Wifr® * M# Jr W ) W M A , 
Shafer WtSf^JSifefDempster— Shafer Theory, DST)„ AjAMA 

,nm& © 

x^A^PtN^,© 

tt, iwiB 3mm%xmt 

MA*lM®ftT-#irlftSA DSmT fAMA DSm &AMJM. &AMA DSm 

W^O , JtMWB^if g fflAJiA 

^Ao &*-ammm . m%tA^mmummA-,ikAmwimmmm 

DSm 

DSmgJ|Iii4AW 0 DSmT MA DSm MM* 

-# A i£* & B A A MAM o & Air M A A A A AM A M 

SSAt®, 
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fill : ## /L # # M ^ R M. , '6 fn #• tb ii.fi II# 6-; J£ JS- st-ifr ( 

DST) Shafer 4 

0 7-7 Dempster I.E # JSL Jfl'J Jf if tlL JfJ # sfc I# A ( A, ^ # ft fit # 

H) „ AM tfe 9f#Ff DSmT ii 1§] ^ j&£0 £B.&#LJI'l 



5.1 31a 

Dempster- Shafer Fli^(DST)® cf 3 Dempster iK'a fiMll 

Dempster M 

ttr jims] w 

DSmT . DST ig DSmT * |W| ( Shafer 

g 111 DSmflM^M# DSm^S!) 2 s Jg 

(Dempster IM.'n'MM-g DSm nScM-g' DSm Iff pfiOIIJ ) „ 

5. 2 pfl 



if Dempster Iff Dempster 

o/o„ 5. 2 . i 
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nfMiMIL 5. 2. 2 

RM. 

5. 2. 1 



Tffiw^TO*^ja nfiftiiw , m^Mtc 

fx^g 0 di 

1 - 5 c^ 0 = | 0 i ,02 i WfHli 1 

#ztMHOOg ©={ft 



Ml (01 ) = 1 Mi (02 ) = 0 
27? 2 (0 1) = 0 277 2 (0 2 ) = 1 



Mi Jf Wfi, gp 



M = 



r 1 

0 



°1 

1 



• Dempster MHO , 0;/jHS^±hTfH#SO m(0 1 ) =0/0 VAJk 

midi ) =0/0 , aeXNJWM o 

* jiMnTPU/iil DSm MHO • 0;/? FTI/lDi# midi ) = mid 2 ) =0 MS. 2 ii (0 if) 
02> = l(OTIi DSmM&t, ^0 Shafer 

JI£ DSm MHO , no m h ( 01 U 02 ) = D 

h DSm MHOflfO MMS, 

DSm MH0#S0 WMUMIf , 

2. 0= 1 01 ,02 ,0i ,04 ! 

0={0i , 02 ,03 ,04 ) D( 



rO. 6 0 0. 4 On 

. 0 0.2 0 0.8. 

• iiM Dempster MHO#— 0 T^/Xt/P V l</<4, of PH# SO 
m(dj)= 0/0 ( Hc/eFC fFrlifF ) o 

• {0^iiMhID(fSiHO DSm MHO , iAM#M#IO : midi ) =m(0 2 ) = mid 3 ) =m 

( 04 ) =0,777 (01 fl02> = 0. 12,271(0! f| 04 )=0. 48 , 271 ( 02 f| 03 ) = 0. 08,271(03 fl 
0 4 ) =0. 32( .> 

• (Shafer HM ) , DSm M 

H0#P/#5O(t£iiMF# h ^M^MHO) 

777 h (01 U 02) = 0. 12 27? h (01 U 04 ) = 0. 48, 
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»?h(ft U ft) = 0 . 08 m h (d 3 u ft) = o. 32 

3. 0= | 01 ,02 ,03 ,04 ! Wl? - 

0={ft ,ft , A ,ft } U,it MM 

r0. 6 0 0. 4 0 - 

0 0. 2 0 0. 8 
0 0. 3 0 0. 7j 

• Dempster MJ)W , SAftf/P V 1+J=S74, n5VJM3\ midp = 

0/0 (igMI). 

• jH^MnTDU^M DSm^MAMnlM# m (ft ) = m (ft ) = m (ft ) = 
m(di)=0,\)JR, 

m(6i f| ft ) = 0. 6 • 0. 2 • 0. 3 = 0. 036 

midi f| ft ) = 0. 6 • 0. 8 • 0. 7 = 0. 336 

midi fl ft ) = 0. 4 • 0. 2 • 0. 3 = 0. 024 

m(ft n ft ) = 0. 4 • 0. 8 • 0. 7 = 0. 224 

midi n ft fl ft) = 0. 6 • 0. 2 • 0. 7 + 0. 6 • 0. 3 • 0. 8 = 0. 228 

midi f| ft fl ft) = 0. 2 • 0. 4 • 0. 7 + 0. 3 • 0. 4 • 0. 8 = 0. 152 

vjvrmm a + 

• (sh a f er mm ) , sp Ds m m 

ummiij 

U ft) = 0. 036,;» h (ft U ft) = 0. 336,»; h (ft U ft) = 0. 024, 
m h (d 3 U ft) = 0. 224,m h (ft U ft U ft) = 0. 228,?» h (ft U ft U ft) = 0. 152 

4. m-M« 

0 = {ft ,ft (»> 2 > , K^2m<i>*fiM&Ai# 
81. ^ i frn 

Dempster MIKMSAXt MIT W l</< 
»,#IUTA,^A.W'lf^»ftft)=o/o 0 $W&M£pnTMM 

DSm MJJl'J • ^ Rl W #SIJ : AM W l</<« , m (ft ) = 0 ; M , M A V l<t> s < 

«,i<s<w, 2 <w+a *PA§fflAJif/AA:A •>«(&, n ft 2 n ••• n ft„) = S^i'i) 

• («2( 2 ) (att k ) o ^4* ’SU'fP T= {fl ,?2 V= +1 ,w 2 » •" * 
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AW 




ia 2 , 2 ) 1.2, •••,/; ^ WS. wi*^*”'»w m — 

5.2.2 

n+MiM) fiW^c^^.^OTM 

flfj Dempster ^jj* j3!j 0 

1. 5c^ 0=!0i ,02, 03,04 (AW? 

®={ft ,& ,ft ,ft } m iftit aut mm 





ft 


02 


03 


04 


01 U 02 


mi( • ) 


0. 4 


0. 5 


0 


0 


0. 1 


m2( • ) 


0 


0 


0. 3 


0. 7 


0 



fftM^lbJ/ZM Dempster MJWJ , J2fjl0 midi) ( 1<£<4) ,##S!j 0/0 (ft 
MHo M DSm MJH0(«W«^lft) 

^ISHlft DSm Mjd'J Rf# 

mid i n (? 3 ) = 0. 12,m(ft n 04 ) = 0. 28, mid 2 fl ft) = 0 . 15, 
mid 2 f) ft) = 0. 35,;»(ft f| (ft U ft)) = O.O3,m(0 4 fl (ft U ft)) = 0.07 
Mi Shafer » ,WA^ MMtI£ DSm flM (&SfflTttf h 
5i7K)^lj 

/»h(ft u ft) = 0. 12,7w h (0i u ft) = 0. 28, m h id 2 U ft) = 0. 15, 

>»h(ft U ft) = 0. 35,w h (ft U ft U ft) = 0. 03,?» h (ft U ft U d 2 ) = 0. 07 

2. 0— I 01 ,02 ,03 ,04 ! 

®={ft ,ft ,ft ,ft > m M fitJliM.fi MM 





0i 


dl 


0z 


04 


01 U 02 


03 U 04 


mi( • ) 


0.4 


0. 5 


0 


0 


0. 1 


0 


m2( • ) 


0 


0 


0. 3 


0. 6 


0 


0. 1 


m3( • ) 


0. 8 


0 


0 


0 


0. 2 


0 



Dempster MF/J midi) (K/=S/4) 0/0 fit) 

MU . fa* DSm M(«fitJ«^fit!) 

M«fit) DSm MIJnPf# 



midi) = mid 2 ) = midi) = midi) = 0 
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midi U ft) = midi U ft) =0 
mid 1 n ft) = 0.096 

>»(ft D ft D (ft U ft)) = midi f) ft) = 0. 024 
mid 1 f) ft) = 0. 192 

»j(ft n ft n (ft U ft)) = m(ft n ft) = 0 . 048 

midi f| (ft U ft)) = 0. 032 

midi n (ft u ft) n (ft u ft)) = midi n (ft u ft)) = 0 . oos 
midi fl ft n ft) = 0. 120 

>»(ft n ft n (ft u ft)) = ™(ft n ft) = 0. 030 

midi n ft n ft) = 0 . 240 

midi, n ft n (ft u ft)) = midi n ft) = 0. 060 
midi n (ft u ft) n ft) = miidi n ft) n (ft u ft)) = 0.040 
midi n (ft u ft) n (ft u ft)) = midi n (ft u ft)) = 0. 010 
miidi u ft) n ft n ft) = >«(ft n ft) = 0. 024 

miidi U ft) fl ft) = 0. 006 

miidi u ft) n ft n ft) = »*(ft n ft) = 0. 04s 
m((ft u ft) n ft) = 0.012 

m((ft u ft) n (ft u ft) n ft) = midi n (ft u ft)) = 0. oos 
miidi u ft) n (ft u ft)) = 0.002 
slew m /m\ 

midi n ft) = 0. 096 + 0. 024 + 0. 024 = 0. 144 
midi f) ft) = 0. 192 + 0. 048 + 0. 048 = 0. 288 
midi n ft) = 0.030 
midi f) ft) = 0.060 

midi n ft n ft) = 0. 120 

midi f) ft n ft) = 0. 240 
miidi U ft) fl ft) = o. 006 
miidi U ft) fl ft) = 0.012 
m(0! n (ft U ft)) = 0. 032 + 0. 008 + 0. 008 = 0. 048 
midi n ft fl (ft U ft)) = 0. 040 
midi f| (ft U ft)) = 0. 010 
miidi u ft) n (ft U ft)) = 0.002 

DSm mwj 

w h (ft U ft) = 0. 144 
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>»h(ft U ft) = 0.288 
>»h(ft U ft) = 0. 030 
>»h(ft U ft ) = 0. 060 

m h (0 1 U 02 U ft) = 0. 120 + 0. 006 = 0. 126 
U ft u ft) = 0. 240 + 0. 012 = 0. 252 
m h (ft U ft U ft) = 0.048 
>«h(ft U ft U ft) = 0.010 
m h (ft u ft U ft U ft) = 0. 040 + 0. 002 = 0. 042 

3. 

(-) <0: ,ft ,-,ft} (n>2) , WAAA K£>2)+?£Af+iM1i 

UA frn+u^K^ ^D^fnx^+ft.ft.-.ft 1U& 

m ++$§AElfpiMft 1 u •" U di a , -ftj U ••• Uft, o 

ftps 

• Cj(n+ l+j+ft + M) .^JE£AA/KA fti U "• Uft« » 

#£S-frftJ + lilScj 

Dempster jilij So Aftf + Jlfr 

l»m(ft) (l<i<n),^#l!j0/0 ffi DSm MI®l(£ftftJj£#?IfnftP JWJ 

»TM. 

5. 3 f#| 

+ w Zadeh Mf^r. 

5. 3. 1 Zadeh (ftflj? 

mm(T) Mmmsmwtti ® = \m,c,t} 0 fgi£isAfn-mA^A#Mft!nr 

sbwipT: 

>«i(M) = 0. 99 twi(T)= 0. 01 fq 7722(0=0.99 m 2 (T) = 0. 01 

immrnm Dempster Aft m m m , mm rtiA 
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0. 0001 

m _ 1 — 0. 0099 — 0. 0099 — 0. 9801 _ 

! &AM750 W tH Ef A : 

® nit ^ 40 ftiifn s 

DSTftggjjia^ 

MfaO E 1 M-'U ® Pft'IS; o 

3^AMABMM^ESAIti£:iAAf^TWfE>$if#T Dempster IE o' 

# 1 # mm%. t w nc m » * a* » it r * m t r a w a 

^,Zadeh Bttarilllfiwa. AfnMiAAEEEtaiiAAT,*^ 
«;£{§ HM\'b\ W'lfET . m ffl Dempster S^MHO #50 Af£ 

®'&wij#5u wish , mz m*. & * 

Dempster *a^M!®l W±^ttR§£— .. M&AfAffil^XE Aft J>M®|b] PSAM 

##^iE0E o mmmmm^j-^^iM. , 
MA o. 70 AMAPA^^A^JSA 0 . 7001 HEEMEAa^Ml^^ll.MS 
AMA o. 6999 SPA 

A tt? |W| he , AMXEff J, U Hi Wf&sk^inM, U Z (BJ lA ## Jt EB W 

50 a 

Shafer « 0 0fM5OW# 

MMltiAXE*A5ifitArP®lM 0 , «m«MA ## W . 
^#50,^^#W®iiEIA-AifWfgWg®4ftMTOttt#Wfgi5,®f5#50 

do AiEfflMPAg^ ©={& ,-,/?.} APA A #ftA 
fcJ&Mi&ft.-.a. AAJAAAfbPEEpM(^fEa^A5fl)o Yager *A®c[6]A B 

ms^uii ta t&ma o ® AA«a , wjhi jf $m%- wmz , & 
a * 3 az m a * h - - # la ^ m u o a m a w # f w j t m he , \ w j t « ra w # a * a # a 

Shafer EiMA MS PA &IEdii!£ DSrn M0rt£i£5O M&H. m*,mm 

MAitAA^t j&be , 

iSA= ®aifEPaifefiEAfAlhl#'ta#AlSa9^ DSrnT AmAA^BE 

( m^awa a m #mhe , a#*ft >t « a# a m he > & 

M#A^(a##paitWA?ADlADSm|a^MfJ)S^*-^7#tBaAE0 
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it Dempster J1 

Dempster 4JSJ!l Hi IE f$i4r4f I'nJS = 

« , mmi raw , 

Dempster |@.44 « 

atfnlMIf ti#— : W y Hi!/®{x{X*Slg'£CI# i 4T PS W4aiM40M 

it W |Wj-l's]M^»T KlMIPM-ti-Wi#. * «ft m 

m fg] its 4^-04 ( tkin * m± , r * + w#H£Dt 

tb M W ) o 5£*fcJi 0 4 s 0f W - M4ci6£n fBJ 

'Efntb^f 4Ttbl#4f4^($il01e, Dubois fU Prade ^B4t:£ifjc[3] tf 3 (|| 256 J/04 b 
tbTtt^l'SJMo * Zadeh 

f0^#.W^M4£oTP4Jl^ffi^WfiJto inl^S4f]ftttll0 ={M,C, 
T} ( MJIH5 ) ^Hlf] m#»r^ll . 3P4M 

JH04.&MflJffl Dempster M Ilf# HIM i#*T^ JH MM *1 M W= M 
Dempster , 

M— 4^11464 J®4M4E ,'MAMMM |W|#^#|sIiii£#ftS[ . 

w^-i. J& Rl Sc^ B4 ) #4^X4# 'S'ft J, U iM 404S 4h W U #. R. Yager, D. 
Dubois fU H. Prade l5:^j§)46]40[2]4 J iicft‘X4 Dempster MiPili*! Hi T M&ztSL # 

i ^WKMLi] 

fcffm®ffi#W-#,DSmT 

3411 4045 Dempster fn > ff ib AH 04 » 

w*i» 04 - «tM#K'ii m ra w ?4 a . 

DSm^§!,BP&g*lfrS M, C fn T 

swai m-vmmmmjiM shafer mm^VA a® D & ,mm 

DSm ■. 

m(M fl C) = 0. 9801 m(M f| T) = 0. 0099 
m(C fl T) = 0. 0099 m(T) = 0. 0001 

IMMWIIIlilW. 0 ref T#M 

¥* 2MW*43t«{tM,34'Jffl Dempster 04 nTD(04Mm#tb 40 

, bp 
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©ref = {fl=Mncnr4 = Mncnu=Mncnr, 

ft=Mncnrj 5 =Mncn t,o 6 = m n c n r,0 7 =incnr} 

^ >t> : M,c j wtt*. 

MiSA^HAfS^T W Dempster |bJ ) J^IHE# (ft , SIIS A & A 

WTfrMM,®# Dempster l~k 1. « 

, MM A ®* mm DSmTC M A g * DSm #|MT mm DSm MHO ) Ji 

-MMAW^TCMMft I D 0 | < | 2 e *rf | )#SlJ&^H(DSm MHOlE^H^T 

ftft,#Mfi^A(ft^B«m»M 0 ={M,CJ(^MS0MIIE# 

Shafer IlMWlft 0. » itMM^lft^#, 

M3£#iffMM^lft1i0f' T,m% Dempster MM'JM MM^ 

ift^m o MM , f 0 ffll-n DSm mMMMM MmMM«M#1ifj£ o MM M 

JMMSMDSmMIJ,{iBM&^M» 0 Shafer 

DSm #|M(#jALff§ 4 M) o 0«MM DSm MMM 

M iftff Jf MMff M;tM , MM M #SJ 

>»(M U C) = 0. 9801 m(M [j T) = 0. 0099 
m(C U T) = 0. 0099 m(T) = 0. 0001 

WWft-fAMMWMo SMMOmM'o DSm M» Dempster UMmU^ 

o 

5.3.2 ®={0i,02,03 JMftr 

#fto<ei, £2<i^MAmmWiEi((MMmo),mHiJfliA0= {01, 02, 03 }, 

si fu 

7Yl\ (01 ) = 1— ei Wi(0 2 ) = 0 Wli(ft) = £i 
m 2 (d 1 ) = 0 >« 2 (0 2 ) = 1— e 2 /? 2 2 (0 3 ) = e 2 
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AA M&M , SMM , EP 

- 1 — ei 0 ei - 

. 0 1 — £2 £2 _ 

• f'Jffi Dempster tS.a'MWl ,##?!] 

f n \ C£l£ 2 ^ 1 

midi) = m, r — — 71 77Z = 1 

(1 — £ 1 ) • 0 + 0 • (1 — £ 2 ) + £l £2 

#6{jIEffc,fl]ffl Dempster isffi Demp- 

ster Mi®l#®JM— IAS ei=£ 2 = l 3£#'Mi}!lW'ft 

uTtmmo M.mtT a 

rfffMMo 

• S/P g EE DSm HIM , flj M DSm : m(0 3 ) = eie 2 , mid 1 fl 62 ) = 

(1 £ 1 ) (1 £ 2 ) , mid,C\d 3 ) = i 1-£i)e 2 » mid 2 nft) = (l-e 2 )ei.^W 

• tUflJ Shafer HIM^SMM^ DSm S^»fJ , ##2J : mid , ) =£i£ 2 , mid, U 

0 > ) M 1 £, )( 1 £ 2 ), w(AUA) = (l-ei)£ 2 , m(AUA)“(l-£ 2 )ei,S 

£1 =£2 =1/2 S, , % rm id , ) = 1/2 ,mi (ft ) = 0 ,m, id 3 ) = 1/2 ffi 

m 2 id\) = 0, ra 2 (0 2 ) = 1/2, w 2 (A ) = l/2 0 fjffi Dempster IE ^ M Jfl!j iPf # 5U 
ra(0 3 ) = l,MW^fS/Pffl|gEiJ Shafer f|(M o' DSm MJBlJ > #!l#5!]IE#' 

ftjg&fH :»»(&) = 1/4, m(ftUft) = l/4, »i(ftUft) = l/4, >»(0 2 U0 3 ) = 1/4 O 

5.3.3 0= {ft, ft, ft, ftJMJtr 

0<Cei .£2 ,E3<1 *H^fe/jNWjH»,^j8iJ{g*0= {0m 02, 03, 0 4 },#* 

M AAf J, j® , & Hi & EB Eg { W St ® H Ag A 

- 1 — £1 — £2 0 £1 £2 - 

0 1 — £3 0 £3 _ 

AjJPZPEI Dempster M'n'MjJPjBt , A.— \X%3\T m(0 4 ) = 1 ,fAW,^f 

SMST g Etf DSm fiMW DSm ,£|J#5!j#*f hTMMU mid,) =e 2 £ 3 . 

isffl&ft DSm MU hi W#5IJ : »K0! fl 02 ) = ( 1 -ei -£ 2 ) ( 1 -£ 3 ) , /« (0i fl 04 ) = ( 1 - 

£1 —£3 >£3 ,>«(0 4 )=£2£ 3 ,w (03 n 02 ) =£l (1 — £ 3 ) ,mid 3 fl0 4 ) =£l£3 o Eg 

, 3 §P DSm MHO bT lit# SI : Wh (01 U 02 ) = ( 1 —El —£2 )(1 — 
£3) ,»2 h (01 U04 ) = ( l“£l “£3 )e 3 ,»ih(03 U 02 ) == £l ( 1 £3 ) , Wh(03 U 04 ) == £l £3 , >»h 

(04 ) = £2 £3 o 
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5 . 3.4 -mmm 

#lft 0< £1 ,£„<1 0 = {01 ,&,, 0 „+l } 

ft &m , 

-l — Sf 0 £1 0 £2 •" 0 Ep- 

0 1 — S^i 0 Ep+i 0 ••• £«— i e„_ 

^ Dempster tM.'aMM 

H , ™(0„+i ) = 1 . g EE DSm flM W DSm 

vsuxmmM > =t^ n . 

5.3.5 

#ii 0< £l , - ,£„<1 0) ©-{& , - ,d n , 

0n+i}.»^>2 >NEigai,'&maiTiPTW“^*fi L n+i 

• iftn-m m,%u h >e h ,-,e h n i < ;< 

n + ,e> 2 ,••• .e^ } / il#^h{ei ,e 2 ."•.£„} 't'o 

Dempster m(0j) = 1 DSm 

M£pnTm#?!j «i((% ) = e>1 • e>, , - ,e h X0 o 

£jj »£j 2 »•*• >£j 4 PE® fj{j El .£2 . •" >£n 

PE®„ 

5. 4 

5.4.1 0= {ft, 0 2 ) 03,04 MB 1 

#jt|g^©= {ft, 02, 





9i 


& 


fts 


di 


fell di 


mi( • ) 


0. 99 


0 


0 


0 


0. 01 


7W2( • ) 


0 


0. 98 


0 


0 


0. 02 



jEPJfcte® Dempster MW\ 
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mid 3 U 0 4 ) 



( 0 . 01 « 0 . 02 ) = 1 

( 0 -I - 0 -I - 0 -I - 0 -I - 0. 01 • 0. 02) 

deh mnr 1 5>ffi u , fa * w&m 

W#X.I§+‘lhI()'+ DSm M JjllJ nf % : m ( d\ f| 02 ) = 0. 9702 , m idi D (d 3 U 

0 4 ) ) =0. 0198 , m(d 2 (1 ids U 0 4 ) ) = 0. 0098 ,mid 3 U 0 4 ) =0. 0002 „ fg&$Efti£3E#r 
(«ffl Shafer j|l),||gffll^ DSm MJU'JhT#: 
m h idi U0 2 )=O. 9702 ,m h idi U0 3 U0 4 )=O. O198,;» h (0 2 U0 3 U 6> 4 ) = 0. OO98,;w h (0 3 U 
0 4 )=O. 0002 „ 

5.4.2 &={d 1 ,0 2 ,0 3 ,d*,d 5 }m\& 

#iSMJfg 0= {01 ,02 ,03 ,0 4 ,05 > ,#£H+teWftf Jit® , MBfttb WfiM 





di 


02 


03 


04 


05 


04 U 05 


mi( • ) 


0. 99 


0 


0 


0 


0 


0. 01 


rmi • ) 


0 


0. 98 


0. 01 


0 


0 


0. 01 


ms( • ) 


0. 01 


0. 01 


0. 97 


0 


0 


0. 01 



• Dempster MPJ ,fPX#5ll 

(ft || (0. 01 ♦ 0. 01 ♦ 0. 01) = . 

4 U 5 (0 + 0 + 0 + 0 + 0 . 01 . 0 . 01 • 0 . 01 ) 

( & Ji ) , itixfi M fa^af wff >t . 

• JSMM*DSmM^,#f#5lJ 

Wt(0i n 02 ) =0. 99 • 0. 98 • 0. 01+0. 99 • 0. 98 • 0. 01 = 0. 019404 

midi n 03 ) =0. 99 • 0. 01 • 0. 01+0. 99 • 0. 01 • 0. 97 = 0. 009702 

midi n 02 fl 03 ) =0. 99 . 0. 98 . 0. 97 + 0. 99 • 0. 01 • 0. 01 = 0. 941193 

midi n 03 n (0 4 U 0s)) =0.99 • 0. 01 • 0.01+0.99 • 0. 01 • 0.97 

+ 0. 01 • 0. 01 • 0. 01 = 0. 009703 
mid! f| (0 4 U 0s)) =0.99 • 0. 01 • 0.01+0.99 • 0. 01 • 0.01 
+ 0. 01 • 0. 01 • 0. 01 = 0. 000199 
miidi U 0s) D 02 D 01 ) =0.01 • 0. 98 • 0.01+0.99 • 0. 01 • 0.01 

+ 0. 99 • 0. 98 • 0. 01 = 0. 009899 
miidi U 0s) D 02) =0.01 • 0. 98 • 0.01+0.01 • 0. 98 • 0.01 

+ 0. 01 • 0. 01 • 0. 01 = 0. 000197 

wj((0 4 U 0s) f| 02 D 03 ) =0. 01 • 0. 98 • 0. 97 + 0. 01 • 0. 01 • 0. 01 = 0. 009507 
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mice 4 U ft) n ft) =0. 01 • 0. 01 • 0. 97 + 0. 01 • 0. 01 • 0. 01 

+ 0. 01 • 0. 01 • 0. 97 = 0. 000195 
mid 4 U ft) =0. 01 • 0. 01 • 0. 01 = 0. 000001 
SMU^fnft/ 1. 

• Shafer |IM) .^/pMMtl'n DSm MPI'J , 

WIJ#SIJ 



m h (6i U ft) = 0. 019404 
wi h (ft U ft U ft) = o. 941193 
>»h(ft U ft U ft) = 0. 000199 
>»h(ft U ft U ft) = 0. 000197 
wi h (ft U ft U ft) = 0. 000195 
//StM-ft/ fMll^fnft/ io 



m h (ft U ft) = 0. 009702 
m h (ft U ft U ft U ft) = 0. 009703 
»z h (ft U ft U ft U ft) = o. 009899 
m h (ft U ft U ft U ft) = 0. 009507 

>n h (ft u ft) = 0. 000001 



5 . 4.3 -immB 



4- 0 = (ft, -,ft} 

ft/ k 'ffn + 1 ft], +7777 ft ,ft ,-,ft 

^ftUftU'-UftMrS^ft/ft, U-Uft„o 

• Hi; 7 S/s— ftJ.if— 7 o 7h#, ItM- ft'J(75A^i5P®) W 

#TU*ft/ 0<ei ,£ 2 , - ,6*<1 , 77J7ft/«7 0) . 

• XM7tc Md h ,-,ft„W#^J7ft/^aMWTU#{t#7 0) o 

SS ffl Dempster |g. 7 M j/l'J , jfllj ftf Ift t# 3\ miO^ U • • • U ft n ) = 1 ( Eft! 7 7l 

* ) , mt 7ft m wm ^ stif wfs m . 

5 . 4.4 



Do 70={ft,-,ft} 7>2),#££7$l7:WfiMa72)7i,®MM^M 

ft/ & fT n+M ftj ,77tS7 ft .ft , ••• ,ft , US U 7+5^/E^piS(7|s]7^6{)75^/E 
«ftUftU-Uft)o fgi£tftT1iM£7: 

• H&7 S/s « o M-ftiJ W# 

Tuifflft/ o< £l ,e 2 , - , £ *<i , 77J7ft/«7 W7^{KMffi7 o) . 

• Xt/5l70f ; i‘6{l7^^'pp®7n# ftj ’"■,ft„ , — .ft, 

ft .ft ,-,ft .ffiHft'EfnftJ-lfc&) 

IK«#7#)o 

#P SS ffl Dempster li'n'M j/W , Pllj ftf fft # 3\ miO^ U * ' • U ft n ) = 1 ( & Eft 7 
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m ) , Tit & (bi wffl wfa ,i 

5. 5 Ulig^tJx^lJ 



Dempster W^X C5] * EP 



MB 6 2 s , m(B | A) = 



£ 



x,Y62 e .(xny)=B' 



m(X)m A (Y ) 



l-£: 



^X,Y62®,(XnY)=0 W(X)WA(y) 

ft ft ® §( , M A e 2 e , A^0 , W m A (A) = 1 „ 



5.5.1 0={0 1 ,-,0 6 }m? 





0i 


02 


03 


04 life 


05 U 06 


mi( • ) 


0. 3 


0 


0. 4 


0. 2 


0. 1 


me 2 ( • ) 


0 


i 


0 


0 


0 



• SM Dempster Wfg IfMSW#! U 

7W( • | 02 ) =0/0 

• smm* DSm mmmm 

midi f| 02 I 02) = o. 3 midi f) 03 I 02) = o. 4 

mid 2 n (04 U 05) I 02 ) = 0. 2 «l(0 2 D (05 U 06 ) I 02 ) = 0. 1 

• shaf er #im) DSm m 

w\^nm 

m h idi U 02 I 02 ) = 0. 3 m h idi U 03 I 02) = 0. 4 

»2h(02 U 04 U 05 I 02 ) = 0. 2 m h (02 U 05 U 06 I 02) = 0. 1 



5.5.2 0={ft,-,fl 6 }fl5S— T^J? 





0i 


02 


03 


04 Lifts 


$5 U 06 


mi( • ) 


i 


0 


0 


0 


0 


me 2 ( • ) 


0 


l 


0 


0 


0 



• feffi Dempster JWJ - 
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m( • | 0 2 ) =0/0 

w( 0 i n @2 1 & ) = 1 

• to laiffilSKilMKIffl Shafer #|M ) , igftMI'n DSm M 

U0 2 1 02 ) = 0 o 

5. 5. 3 JiT 

4" © = {01 , 02 , •••> 0n } l/IS mi ( • ) 

m 2 ( • ) 0 mi(0 i )=w 2 (0 i ) = l, 

Dempster 0 WlfE. 

5. 5. 4 0= { 0! , 0 2 , 03 , 04 } 

^IM, 0= {01 ,02 ,03 ,04} 03 U04 W 

, im mm&m* 





01 


Qi 


03 U 04 


mi( • ) 


0. 3 


0. 7 


0 


m 2 u» 4 ( • ) 


0 


0 


1 



• feffi Dempster , MFJf W WIbISSIm m( • | 0 3 U0 4 0/0 

• 3SMM*DSmM^W#5lJ 

m (01 n (03 U 04 ) I 03 U 04 ) = 0 . 3 , TIT ( 0 2 f) (03 U 04 ) I 03 U 04 ) = 0 . 7 

p* o 0 

• Shafer 
DSm 

/«(01 U 03 U 04 I 03 U 04) = 0. 3 , T)T ( 0 2 U 03 U 04 I 03 U 04 ) = 0. 7 

ttMSl* o„ 

5 . 5. 5 jtr 

^0= {0i,02, -,0„,0„+i,-,0„+ m } (n>2,;»>2) 0 

m/ • ),'es^— 0i,0 2 , —,d n vm7tme n+1 ,-,d n + m 

i5f|— * )Ji 

— 1" I JS ® a , K 1 1 a ji ; ^ { 0! , 02 , • • • , 0n } 0„+ ! , •■ ■■ ■ , d n+m z (BJ W , in H 

fio 





{£# >«! (A)=0, Dempster 0 |!frlkl!L 

Dempster 

,®ji Ds m 

5 . 5.6 

g (3c*> wit s+ &m 

Dempster Dempster Shafer fif&^F jt \% 0 

^^TUft ft iffl^-jf/i'4 , ^Wff>t = 

0= {ft ,d 2 ) ft fiffli, 





#1 


02 


01 D02 


01 U 02 


mi ( • ) 


0. 2 


0. 1 


0. 4 


0. 3 


m 2 ( • ) 


0 


1 


0 


0 



iiMDSm^#WJ.#PJ 

m(0\ ft) = 0 >«(ft | ft) = 0. 1 +0. 3 = 0. 4 

»j(ft n ft I ft) = o. 2 + 0. 4 = 0. 6 midi U ft I ft) = 0 
1„ 

\mmmm s ft n ft = 0 &t . osm m , «#a] 

%(ft n ft 1 ft) = 0 

w h (ft | ft) = m(ft | ft) + [mi (ft)m 2 (ft n ft) +«** (ft )mi (ft flft)] = 0 

»*h(ft ift)=?w(ft 1 ft) +[ffli(ft>m 2 (ft n ft)+m 2 (ft)mi(ft n ft)] 

= 0. 4 + 0. 1(0) + 1(0. 4) = 0. 8 

m h (di U ft I ft) = m(ft U ft I ft ) + [mj (ft )m 2 (ft ) + >« 2 (ft )>«i (ft )] 

+[»?i(ft n ft)»> 2 (ft u ft)+m 2 (ft n ft)>«i(ft u ft)] 

+ [»2i (ft n ft)»' 2 (ft n ft)] 

= 0 + [0. 2(1) +0(0. 1 ) ] + [0. 4(0) + 0(0. 3)] + [0. 4(0)] 

= 0 . 2 + [ 0 ] + [ 0 ] + [ 0 ] = 0 . 2 

5.6 mk 



Dempster DST |g 



in 





U%M£ DSm 
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DSmT , U -If tfj ft * 

H , DSm «J'J iiJf ■? 4 70 E fa] M 4 

T#it ft JE E fa] ft IBS (Interval- 
valued Belief Structures) litENE U o El DSm 

MJ'J tfj o 



6 . 1 




tu is im* m wit &mm® 

Wr'^S^'fi'lSIK'fiCgbbaliSJfWBil'n'o IE M0f ta Wtfffll gbba, Mil fSiS 
D 0 • ).stlt»(X)(XIf D 0 )K^ft 
3?TK|iCo,i]±ift-^M,?i£ XU D em(X) = lo 

*[0,l]±W^^7nKrg]±W^^M-ltffem^^^7ull^±W(gPItMW 

xe D 0 r« (X) e m 1 (X) 

2 X 6 riB m(X) = 1 , tlJffl[ 0 ,l]±W^^ 7 U 

Htffitf Lamata fH Moral I^UFfp > IR ~Si Denoeux ^E3tt^[5 , 1 , 2] 5 c 

im . umm fn w £n ir , * w fr w x m + m n ft w jr at ft m i # , u m it ^ * 

Smets UtR JtftSKTBM)^ ^TCEI'b] Wit!,. ® 



113 




m Lamata^ Moral fn Denoeux fUti} T 3S1P 

=? #-7Ulfc^ft „ HM , Denoeux ft It W K (BJ MJTM5U T 

, i] it MiiiHr , imm&i o , 

l] W( ffl Kb JF KJ ) Efg] fflMffcfl Kl#il = ^3t + . i&S HHi W 

rM«* DSmT k^t^ke tbm 

mrm tbm mis f ibs ±^ s ^ 0 

wft mmu ( #5( ^^fts in * w nm > , n'Atm si 

ft M.U MMfr Kl fKM#ffli6 . «*ftffFH ill -tiff 

e . 2 

ftMiuK DSmia^-Mfjo 6 . 3 

fe e . 4 

K) IBS( El'S] ft ft ) o 6. 5 

Mff JtM , ft 6JM « [o , l]± (¥) JFE(BK (¥) W E IBI Fn/iFc 

[a , 6]^—^® K IBI , (a , 6]^#[a , W W ¥ W K I'hJ . 

6.2 

6 . 2. 1 — Hx DSm IMa'^PilJiiy 

#f£M£lRj®W^3S'J*S* ®='{dn6i, — ,dn},'&&i1&&M%i d® c EP eTi 0 fW 

7 me , 2 #)),#** 

!®fi»Ji( • ),m 2 ( • ),•••, m k ( • )„ 4"ftltSja5£l^iE/ 



7 « n 


>«12 • 


•• »; u 


™21 


>«22 • 


" m 2d 


m k 1 


>»*2 ' 


" m u 



^:d=\D s \ , MUM KJ l<i<A , l</'<d . FT nu, e [ 0 . 1] , T> 

liftM /?! Aj e D ® #®£Mff JtMSo MU 3 ft DSm 
lr ^' J ^ lHM * D ® + Wtc ^ A 1 , A 2 ,-, A i . MI $ M ®& T 0 r ^ JBftfiJS .> 

0 % mi ( • ),™ 2 ( • ),-,>«* 
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^(0)ffiW DSm DSm $Oli|)0M £>2 0 

w^ (@) (A) ^ W (A)[S 1 (A) +S 2 (A) +S 3 (A)] (6. 1) 

ka)= 1 ,® 

jmka)=o. 4 

3nH£ 

im 4 #)„ M#7uff 

MIM(0)Iltft*if DS ffiffifiaCDST)™ ft Shafer gU „ Si (A),S 2 

(A),S 3 (A)ft£j5(jrF: 

k 

Si (A) a 2 n»*<*> (s - 2) 

© i = 1 

Xi,X 2 ,-,X t GD° 

(x 1 nx 2 n-nxp=A 

k 

s 2 ca) A 2 IT mi(Xi) (6.3) 

Xj,X 2 ,-,X 4 e0 i=l 
[«=A]V[«60A(A=I ( )] 

k 

S 3 (A) A 2 Il^x.) (6.4) 

Xi,X 2 ,-,X t GD 0 ! = 1 
(XjUX 2 U-UX 4 )=A 

(x 1 nx 2 n-nxp=0 

I (= 4ftUftU-U(9-j«A«CX 1 )UM(X 2 )U-U«(Xt)„ m(X)*X ft gif 
^7n*0, W^H,Wn:iP*x*-^7c^.j9P^ M(X)=x,Mx=ftnft sg 
4if X=0\ U 02 >51^"^ w(X) =0i U 02 ; jlP;^ X = (0i P| 02 ) U 03 * 5|5 4s, w ( X) = 0i U 02 U 
0 3 ,##o MIg«(0)A0. 

6.2.2 fly? 

r ©= {0i .02 ’03 } . ra^Miira /?i fp & && wr 

ttci ( • )fP m 2 ( • )#P^ 6. 1 gff?l|„ 



$: 6. 1 $j bba A 



AGD® 


m\ (A) 


m 2 (A) 


AGD® 


mi (A) 


m 2 (A) 


ft 


0. 1 


0. 5 


03 


0. 3 


0. 1 


62 


0. 2 


0. 3 


di f|& 


0. 4 


0. 1 
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«© s * DSm mmmm osm «(6. 2 ©> , M.m 

^(©^©©A/jABP m( * )=[mi © m 2 ]( • ))MA 6. 2 M©J„ 

* 6. 2 && DSm ft flij l£ ©!£ A 



a+d® 


m(A) — [mi ®m2](A) 


A+D® 


m(A) — [mi ®m2j(A) 


di 


0. 05 




0. 16 


(h 


0. 06 


02 n 03 


0. 11 


#3 


0. 03 


0i n 02 n 03 


0. 07 


#1 n#2 


0. 52 







mjh , m& t + 1 * ©mj§c i a« 9 , n d 2 = 0 ©m 

DSmfiM,3i©»[^H^M^T0in02nft=0o 

« 2 ( • DSm m.^mm^t +1 mmmumm^^o m 

®A(6. 1),#SJ >»(&□& =0)=O,m(d 1 {]9 2 f)9 3 = 0 )=O 6. 3 0 



6.3 # H A ^ jg, © DSm ft I] Sfe A l£ A 



A6D® 


m(A) 


0i 


0. 05 + [0. 1(0. l) + 0. 5(0. 4 ) ] = 0. 26 


02 


0. 06+ [0. 2(0. l)+0. 3(0. 4)]=0. 20 


03 


0. 3+[0. 3(0. 1) +0. 1(0. 4)]=0. 10 


01 n 03 


0. 16 


02fl03 


0. 11 


01 U 02 


0+[0. 13] + [0. 04] = 0. 17 



6.3 H^if 

ATfttftllM imi , 1 AMT 

P^©i5^(E|'H]^|ff- 1 g ti[3 ,4, 5, 6, 7]) „ &M©AMAlT 

in©fsi©ii^KfB]©iff,/s^A?i©B!fe©w#^» 

WMft © & I'b] [a , 6] MXrNgtt . HA^TDliAA a<6jI3I M AX* Itf , Du 

([a,6]) = [6,a],MM©^©W, 

I. » MS If , MM© AMS©® 
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Sj m s 2 ke 

[oa] ,WAmnTfeX Ln \ 

Si ffl S 2 = S 2 ffl Si {x I X = Si + S 2 S\ G Si 1 52 G S 2 } t 

I inf (Si EB S 2 ) = inf(Si)+inf(S 2 ) 

iAnu 

|sup(Si ffl S 2 ) = sup(Si) + sup(S 2 ) 

m-mmm 

{k} ffl S 2 = S 2 ffl{&} = {x | x = k + s 2 ,s 2 G S 2 } , 

| inf( {&} ffl S 2 ) = k + inf(S 2 ) 

( sup( {&} ffl S 2 ) = k + sup(S 2 ) 

[O. 1,0. 3]ffl[0. 2,0. 5] = [0. 3,0. 8 ]^§0/j 0. 1 + 0. 2 = 0. 3 _§L 0. 3 + 0. 5 = 

0. 8; 

(0. 1,0. 3]ffl[0. 2,0. 5] = (0. 3,0. 8]; 

[0. 1,0. 3]ffl(0. 2,0. 5] = (0. 3,0. 8]; 

[0. 1,0. 3)ffl[0. 2,0. 5] = [0. 3,0. 8); 

[0. 1,0. 3]ffl[0. 2,0. 5)— CO. 3,0. 8); 

(0. 1,0. 3]ffi(0. 2,0. 5) = (0. 3,0. 8); 

[0. 7,0. 8]ffl[0. 5,0. 9] = [1. 2,1. 7+ 

{0. 4}ffl[0. 2,0. 5" [0. 2,0. 5]ffl{0. 4} = [0. 6,0. 9]^0^/ 0. 4 + 0. 2 = 0. 6 

R 0. 4+0. 5 = 0. 9; 

{0. 4 } ffl ( 0. 2,0. 5] = (0. 6,0. 9 ]; 

{0. 4}ffl[0. 2,0. 5) = [0. 6,0. 9); 

{0. 4 } ffl ( 0. 2,0. 5) = (0. 6,0. 9) 



Si B S, a {x I x = si 
| inf (Si B S 2 + 
^IsupCSx BS 2 ) 



s 2 ,Si G Si ,s 2 G S 2 } , 
inf (Si ) — sup(S 2 ) 
sup(Si ) — inf(S 2 ) 



S 2 



{k } B S 2 = {x | x = k — s 2 , s 2 G S 2 } , 

| inf( {k} B S 2 ) = k — sup(S 2 ) 
jsup({£} B S 2 ) = k — inf(S 2 ) 

, finf(S 2 B + }) = inf(S 2 ) — k 

|sup(S 2 B{&}) = sup(S 2 ) — k 
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m 1 -. 

[0. 3,0. 7]B[0. 2,0. 3] = [0. 0,0. 5]JiS2? 0. 3-0. 3 = 0. 0 JL 0. 7-0. 2 = 

0. 5; 

[0. 3,0. 7]Bi0. 1 } = [0. 2,0. 6]; 

{0. 8}B[0. 3,0. 7] = [0. 1,0. 5]H0A 0 . 8-0. 7 = 0. 1 JL 0 . 8 — 0. 3 = 0. 5; 

[0. 1,0. 8]B[0. 5,0. 6] = [— 0. 5,0. 3]; 

[0. 1,0. 8]B[0. 2,0. 9] = [ — 0. 8,0. 6]; 

[0. 2,0. 5]B[0. 1,0. 6] = [— 0. 4,0. 4] 



Si B S 2 A. { X I X — i'l • 52 , Si G Si , 52 G S 2 } , 

(inf (Si □ S 2 ) = inf (Si ) • inf(S 2 ) 

kk M / 

|sup(Si □ S 2 ) = sup(Si) • sup(S 2 ) 

{k} □ S 2 = S 2 □ { k } = {x I X = k * 52 ,52 G S 2 } , 

| inf( {k} □ S 2 ) = k • inf(S 2 ) 

( sup( {&} □ S 2 ) = k • sup(S 2 ) 

[0. 1,0. 6]B[0. 8,0. 9] = [0. 08,0. 54]H0A 0. 1 • 0. 8=0. 08 _i. 0. 6 • 0. 9 = 
0. 54; 

[0. 1,0. 6]B[0. 3} = {0. 3!B[0. 1,0. 6] = [0. 03,0. 18]H0A 0. 3 • 0. 1 = 
0. 03 J=L 0. 3 • 0. 6=0. 18 

to , s* DSm 

M 0 $ S 2 , 5|5 A Si 0 S 2 A { j | j = ii/s 2 , ji G Si , s 2 G S 2 } , iA 
rinf(Si 0 S 2 )=inf(Si)/sup(S 2 ) 

Me sup(Si 0 S 2 )=sup(Si)/inf(S 2 )if 0^S 2 
[sup(Si 0 S 2 ) = +oo if 0 G S 2 
jffljfc 0GS 2 ,5^A Si 0 S 2 = [inf(Si)/sup(S 2 ),+oo) 

S.T , 3 k AO 
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{ k } 0 S 2 = {x | X = k/s 2 ,s 2 G s 2 \{0}} , 

0 S 2 ) = &/sup(S 2 ) 

(sup({&) 0S 2 ) = &/inf(S 2 ) 

^ OGS 2 ,M sup({£}0 S 2 ) = +oo o 
X\T/P k^O M: 

S 2 0U} = {x | x = s 2 /k,s 2 E s 2 }, 

|inf(S 2 0{&}) = inf(S 2 )/& 

(sup(S 2 0{&}) = sup(S 2 )/& 

[0. 4,0. 6]0[O. 1,0. 2] = [2,6 ]^S^/ 0. 4/0. 2 = 2 JeL 0. 6/0. 1 = 6; 

[0. 4,0. 6]0{ 0. 4} = [1 , 1. 0. 4/0. 4=1 J=L 0. 6/0. 4 = 1. 5; 

[0. 8]0[O. 2,0. 5] = [1. 6,4]Ji0^ 0. 8/0. 2=410. 8/0. 5 = 1. 6; 

[0,0. 5]0[O. 1,0. 2] = [0 , 5] : [0,0. 5]0{O. 4} = [0, 1. 25]^H^J 0/0. 4 = 0 
JeL 0. 5/0.4=1.25; 

[0. 3,0. 9]0[O,O. 2] = [1. 5,+°°)Ji0;fr 0. 3/0. 2 = 1. 5,ME.E±JE 0G(S 2 = 
[0,0. 2]),sup([0. 3,0. 9]0[O,O. 2]) = +oo ; 

[0,0. 9]0[O,O. 2] = [0, +oo) ; 

{0. 7}0[O,O. 2] = [3. 5,+°o)JiB;fr o. 7/0. 2 = 3. 5 R 0G(S 2 = [0,0. 2]), 
sup( {0. 7}0[O,O. 2]) = +oo. 

{O!0[O,O. 2] = [0,+oo).[0. 3,0. 9]0{O} = +oo. 

[0,0. 9]0{O} = +oo. 

[0. 2,0. 7]0[O,O. 8] = [0. 25, +oo) 

[o,i]*o o o 

1 M.gftM 1 M^P(M^fs]®W#^»T):[o. 2 , o. 4] 

BB[0. 5 , 0.8] = [0. 7, 1]„ 

6. 4 

6. 4. 1 DSm 

m i; e [o, 
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1] 1 + rriij WEI'S] , BP J s = Imij — e# , /»„ +e s ] , jEJt 0< £y <l , 

W Ki<* E& l I # C[ 0,i] o ^ l e A¥®j£#WM1#81T 

MffifKWfPISo 

IIS l:^A,B^[0,l]E.«e[0,l],WlJ 

/ inf (A BB) = inf (A) • inf(B) / inf (A © B) = inf (A) -+- inf(B) 

( sup(A HB) = sup(A) • sup(B) ( sup(A @ B) = sup(A) + sup(B) 

| inf(a • A) = a • inf(A) / inf (a + A) = a + inf(A) 

| sup(a • A) = a • sup(A) jsup(a+A) = a + sup(A) 

»fe)W-®DSmM,-tiinTK®rMMmffl^7CEl'0]±WM»o s£(6. 1) 

- ffi J& m t ( X,. ) r W tu E I'b] , &M l<i<4 . . ftKKM 

m if* jh 





m n — en 


m\2 ei2 


••• mi d —ei d 


inf(M) = 


^21 £21 


«?22 £22 


"• m2d~£2d 




»Ui ~ e« 


m k 2 — e *2 


TUfai Ekd 




“Wll + £ll 


>»12 + £12 


•" Wu+Elj" 


sup(M) = 


mn + e 2 i 


»*22 + £22 


•" w 2rf +e2<i 




m k i +£ k i 


>n k 2 + £m 


••• +£m 



DSm EIBJ W-® DSm Mil E3SW3e.fr 

>n Mm (A)j&£ mJn® (A)j£# (X,)«^ 

Sifc , Efsiffi^ff JtMSW-M DSm MIME vmrninT ■. 

inf(/^ (0) (A)) ^ S 4(A)[Sl" f (A) +S? f (A) +S^(A)] (6. 5) 

k 

S?* (A) A, 2 n-fC-KX,.)) 

Xi.x^-^eB 0 1=1 

(x 1 nx 2 n-nxp=A 

k 

Sf(A) ± 2 II inf(?«* (X ; >) 

Xj.x^-.Xjg^ ;=i 
[u=A] v [ue0) A (A=Z,)] 



® 
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Sr(A) A 2 JlmKmliXi)) 

Xi,X 2 ,-,X,6D® 1=1 

(XjUX 2 U — UXj)=A 

(x 1 nx 2 n-nx t )60 

vm 

sup(mWA)) ^^(A)[S? up (A)+Sr p (A)+Sr p (A)] (6. 6) 

k 

S! up (A) a 2 JJ sup(mf (X;)) 

s i=1 

Xi.x 2 ,-.x*6 D° 

(x 1 nx 2 n-nx t )=A 

k 

Sr p (A)^ X) JX supC/^f C^) ) 

Xi'X 2 .-.X,€0 <=1 

[«=A]V[(«G0)A(A=J,)] 
k 

sr p (A) ^ X] HsupCmKXA) 

Xi,X 2 ,-,X 4 6D e 1=1 

(XjUX 2 U — UX S )=A 

(x 1 n^n-nx J )60 

*£±.5£(6. 5)* | infCM) * DSm MM 

6. 6)^i^Xt£g|^ sup(M)43^ir{tJ^fli'M^ DSm 
AeD e ,^| i E±3 DSmiaTfifflgJl DSm MM 
^ Sf* (A) ftl Sf p (A) „ mM^(6. 5)fp^(6. 6 ),bJ1l^#5iJ 

mlum (A) = [infmime) (A) ,supwi (s) (A)] (6. 7) 

min»(A)HlJ|£Kfiil. 

& fn v 

lim(inf(M)) = lim(sup(M)) =M (6.8) 

\r~° e..^0 

£11: VAGD e , V;=1,-,£_&V7 = 1,-,<7,^ 

limmVe) (A) = [lim(A) .lim(A)] , 

e ,j^° in % su p,j 

r lim inf .. (A) _a^ lim e .._ 0 (infCwiKe) (A) ) ) 

ArfffJ ~~ ’ r (6.9) 

[ lim suP; . (A) ^ lim^.-^) (sup (mine) (A) ) ) 
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lfc«7 0) JfflfKlHlW DSmMjJI'Jo 

itfiiiftiTMffl DSm«, 

g k rs] ±«ca , mnmi 

— #m e. 5. 2 ^f) 0 

6 . 4.2 

6. 2. 2 if),fisiM4 r r 

6. 2. 2 tT^HS #j W §({ 6;*/ 7 >[> WE(BJ fl-fb W ft 
JKPtlio 6. 4 ^iJttiT'EfnW^lsl^^o 



^ 6. 4 7#$! bba gt^^rA 



Aec® 


ml (A) 


ml (A) 


A6D® 


m{ (A) 


ml (A) 


0i 


[0. 05,0. 15] 


[0. 4,0. 6] 


03 


[0. 15,0. 45] 


[0,0. 2] 


02 


[0. 1.0. 3] 


[0. 1,0. 5] 


0 i n 02 


[0. 2,0. 6] 


[0. 05,0. 15] 



*7 g E±J DSm mm .IMIlf + MS DSm MMSJ 



m I (dO= [0. 05,0. 15] H[0. 4,0. 6] = [0. 020,0. 090] 
m I (d 2 ) = [0. 1,0. 3] B[0. 1,0. 5] = [0. 010,0. 150] 
m I (d 3 ) = [0. 15,0. 45] Q[0,0. 2] = [0,0. 090] 
mHO 1 n 6a) = [[o. 05,0. 15] H[0,0. 2]] ffl[[0. 4,0. 6] H[0. 15,0. 45]] 
= [0,0. 030] EB[0. 060,0. 270] = [0. 060,0. 300] 
mHe 2 n 03 )= [[0. 1,0. 3] Q[0,0. 2]] ffl[[0. 1,0. 5] Q[0. 15,0. 45]] 

= [0,0. 06] EB[0. 015,0. 225] = [0. 015,0. 285] 
wi J (ft f] 62 f] 03 )= [[0. 15,0. 45] Q[0. 05,0. 15]] ffl[[0,0. 2] Q[0. 2,0. 6]] 
= [0. 0075,0. 0675] ffl[0,0. 12] 

= [0. 0075,0. 1875] 

m 1 ( di n &) = [[ 0 . 2,0. 6] Q[0. 05,0. 15]] BB[[0. 05,0. 15] □ 

[0. 05,0. 15]] ffl[[0. 4,0. 6] H[0. 2,0. 6]] ffl 
[[0. 1,0. 3] Q[0. 05,0. 15]] BB[[0. 1,0. 5] □ 

[0. 2,0. 6]] ffl[[0. 05,0. 15] H[0. 1,0. 5]] ffl 
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[[0. 4,0. 6] Q[0. 1,0. 3]] 

= [0. 010,0. 90] ffl[0. 0025,0. 0225] ffl[0. 08,0. 36] ffl 
[0. 005,0. 045] ffi[0. 02,0. 30] ffl 
[0. 005,0. 075] ffl[0. 04,0. 18] 

= [0. 1625,1. 0725] = [0. 1625,1] 

[0. 1625, 1. 0725]$^$ 

[0.1625, i]]#IiJ^o Hitt,* 6. 5 
m J ( • • )„ 

* 6. 5 | & DSm $gl & DSm #J!| $ gfe* 



AGD® 


m* ( A ) — [m( ©m| J ( A ) 


AGD® 


m 1 (A) — [m{ ©m| J ( A ) 


ft 


[0. 020,0. 090] 


ft lift 


[0. 060,0. 300] 


ft 


[0. 010,0. 150] 


ft nft 


[0. 015,0. 285] 


ft 


[0,0. 090] 


ft n ft n ft 


[0. 0075,0. 1875] 


ft nft 


[0. 1625,1. 0725—1] 







SA0P0M gEl'S] [0.020, 0.090], -,[0.0075, 0.1875] $ 
o. 03 , o.io, o. 07, o. 4 , o.i, 0.2, o. i wi i , 
w . mmis* DSm mm wa 

mm 6. e. 7) „ 



* 6.6 



6. 7 






DSm $J!) 



DSm SLMiJ #nnk& 



A6D® 


mi^ (A) 


m!^ (A) 


m^ (A) 


ft 


0. 05 


0.4 


0. 020 


ft 


0. 1 


0. 1 


0. 010 


ft 


0. 15 


0 


0 


ft nft 


0. 2 


0. 05 


0. 1625 


ft nft 


0 


0 


0. 060 


ft Oft 


0 


0 


0. 015 


ft n ft n ft 


0 


0 


0. 0075 



A6D® 


mf p (A) 


mi® (A) 


m 3 ® (A) 


ft 


0. 15 


0. 6 


0. 090 


ft 


0. 3 


0. 5 


0. 150 


ft 


0. 45 


0. 2 


0. 090 


ft nft 


0. 6 


0. 15 


1. 0725—1 


ft nft 


0 


0 


0. 300 


ft nft 


0 


0 


0. 285 


ft n ft n ft 


0 


0 


0. 1875 



6. 4. 3 !□ DSm Q^f5U ]? 

mZlt t+ 1 ft f]02 = 0 iPASlJ g E±3 

ftnftflft = 0o 
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DSm MIMUmmTfr&Mf Mi: 
m ! (d i)= [0. 020,0. 090] ffi[[0. 05,0. 15] S[0. 05,0. 15]] ffi 
[[0. 4,0. 6] E3[0. 2,0. 6]] 

= [0. 020,0. 090] ffi[0. 0025,0. 0225] ffl[0. 08,0. 36] 
= [0. 1025,0. 4725] 

m I (0 2 )= [0. 010,0. 150] ffl[0. 1,0. 3] H[0. 05,0. 15]] EB 
[[0. 1,0. 5] Q[0. 2,0. 6]] 

= [0. 010,0. 150] ffl[0. 005,0. 045] ffl[0. 02,0. 30] 

= [0. 035,0. 495] 

m I (d 3 )= [0,0. 090] ES[[0. 15,0. 45] H[0. 05,0. 15]] BB 

[[0,0. 2]S[0. 2,0. 6]] 

= [0,0. 090] ffl[0. 0075,0. 0675] ffl[0,0. 12] 

= [0. 0075,0. 2775] 

mHQ i U &) = [[02,0. 6] Q[0. 05,0. 15]] B3[[0. 05,0. 15] □ 

[0. 1,0. 5]] ffl[[0. 4,0. 6] H[0. 1,0. 3]] 

= [0. 010,0. 090] EB[0. 005,0. 075] EB[0. 04,0. 18] 

= [0. 055,0. 345] 

m ! (d i fl 6*2 ) C6*i f)0 2 fl (?3 ) = 0( [4| 

JO „ m 1 (di n dz ) = [0. 060 , 0. 300] , m 1 (& f] & ) = [0. 015 , 0. 285] , 

H 6. 8 f 



* 6. 8 £ g. jU & % ^ DSm $ J®| $ B & 



AED @ 


m I (A) = [m inf (A),m su P(A)] 


A6D® 


m! (A ) = [m w ( A ) , m"“P ( A) ] 


Oi 


[0. 1025,0. 4725] 


0i fife 


[0. 060,0. 300] 


dl 


[0. 035,0.495] 


02 fife 


[0. 015,0. 285] 


Q% 


[0. 0075,0. 2775] 


.4 

frnfcnss 


1 1 

O 

0 

1 1 

II 

o 


A 

di n Qi =0 


1 1 

o 

0 

1 1 

II 

o 


di Ufe 


[0. 055,0. 345] 



S^^EEI'0] [0.1025, 0.4725],-, [0.055, 

0. 345]±#3iJ#£j£,$lftl 0. D 0. 3, 0. 1,0, 0. 2, 0. 1, 0, 0. 

1 . miT' s ^ 
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6.5 DSm 



^^7ClXfB]±Xt^ff5Aff,tiS^7EX-MMW^f|5A'tt^7EX**^±Wo 

>» 7 (A) = [a,&]^[ 0, 

1]» m 1 (A) = [<2! ,6i] U "• U [a m ,6,„] U (ci » 
di) U'“U(c„,<i„)U (ei ,/i] U •" U (e ? >//,] U [gi An) U ••• U [gg./i,) U {Ai , •••, 
A r } , &M0f^f m 1 (A) t W&^TUMM ^ [0 , 1] . 

6.5.1 ^Ffi^iE^-®DSm»J 

sswwss. njvxmm Ds m 

\/A^0eD a ,m I (A)= [5] [JX] mjCXA (6.10) 

Xi,X 2 ,-,X t GD® ,=1 ''"’ i 

(x 1 nx 2 n-nx 4 )=A 

^•±mm,ep 

mU«> (A) A *(A) H[Si(A) ffl Si (A) ffl Si (A)] (6. 11) 

^t:^(A)M^A S{(A),Sl(A)fPSl(A)^J^* 

Sf(A)^ [5] [JX] W(Xi) (6.12) 

(m) t=l »•••»& 

Xi,X 2 .-,X t GD° 

(x 1 nx 2 n-nx t )=A 

Si (A) A 5] U mf(Xi) (6.13) 

Xj.X 2 ,-,X t 60 ■'=!••••.* 

[«=A]V[(.60)A(A=I,)] 

SI(A) A [5] [TT mj(Xi ) (6. 14) 

Xi,X 2 ,-,X s GD 0 
(XjUX 2 U — UXj)=A 

(x x nx 2 n-nxp=0 

WiCflfS] , Hitt; , Wttr o 
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6.5.2 -M3 \wm-%fcw 



Ii,I 2 ^[0,l], R a 6 h ,66 h 

M e Zi ffl I 2 , (a • 6) e 7i □ / 2 o 

jft w osm mw + , ^nraMTH^- , m 
mw , m & vmm m =rn ma£± m DSm mw mu 

!IH 3 : ® 0={fr ,&,"•,&,}-&#* K>2 ^*^ft.IM^ = dim(D e ) 0 it 

ilE d 0 

S »I> = [wjjj * m h , • • • . m irf ]^ft# ’ #_& 0<H^, m ir < 1 , ® ® DSm |>K| % 

osm Mwc^Mssra^W) mmm 

K 

IX ( m jl + m j2 H h m jd ) < ( 1 X 1 X ••• X 1) = 1 (6. 15) 

’~ x m. 

? i ii 4 : . 

a m : % ij m ffi n w n r f p iwi # w tt a a g , w n so n t m % w 1 < > < * , 

m j = \_m h ,m h , — ,m jd ~},& 2 r =i "X > 1> 'f 

K 

IT + W! j 2 H h m, d ) > (1X1X - XI) = 1 

’~ l m. 

i >&mB£ 1. . 

HS6: . 

m (ft mmmzmtt Dmm&js^mm 

IMS. MiP: 

• 99 (^ 5 ^), 

1. 01(%^^) , 0. 99 X 1. 01 = 
0. 999(gp^^^) 0 

i. 2(5C^W)» Wff 0.9 x 
1.2 =1.08(gp*%&M). 

»:0.8 X 
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1. 25 = 1 0 

a k rm [o , i] w £ , m nmi w m * 1 cm bp m 

/ P^~‘ >l>) = 

ft mwff o 

ff bT^S^JII : 

0= {&, &,-,&}, &M D® #5. 

dim(D e )= A i!P^#*K>2^f=M,'Efn*D 0 ±^{itTnIgSBtl^f|iifg 

Mt DSm MiiTOaMft 

ilEBjgiAv, ji— ^ 

%} m) = [wjj * w} 2 , • • • , >72^ ] o T - Xt J ‘ 1 < r<d , 0f : If ($ 7«j r WPte^'o ( M 

^W);^^#ft-^Wa,^nrWffi'&#fN-^*^[a7«]o 03f mj ^ 

®^([0,l]_h6<jfSC'fi)^ 1 Emjj ,mj 2 G7«l 2 ,'",m) d £m] d ,-££ 

n ^U m h = !° 1<J<K 

fp l<r<A^#lt3i#— ?72j r0 o' 

DSm 

6.5.3 ^|xf§H=]IMmM? 

ErFff&M 

SifiM'n'Wliff ,#tW4- @= { di ,e 2 } M(^ 6. 9) ,^fn a 



It 6. 9 bba 



AGD® 


m\ (A) 


m{(A) 


6i 


[0. 1,0. 2] U {0. 3} 


[0.4,0. 5] 


di 


(0. 4,0. 6) U [0. 7,0. 8] 


[0,0. 4] LID. 5,0. 6} 



DSm MM ^ #SI 
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m I (di)= ([0.1.0. 2] U {0. 3}) 0[O.4,O. 5] 

= ([0. 1.0. 2] 0[O. 4,0. 5]) U ({0. 3} 0[O. 4,0. 5]) 

= [0. 04,0. 10] U [0. 12,0. 15] 
m'(&) = ((0.4,0. 6) U [0.7,0. 8]) EK[0,0. 4] U {0.5,0. 6}) 

= ((0. 4,0. 6) 0[O,O. 4]) U ((0. 4,0. 6) H{0. 5,0. 6}) U 
([0. 7,0. 8] 0[O,O. 4]) U ([0. 7,0. 8] 0{O. 5,0. 6}) 

= (0,0. 24) U (0. 20,0. 30) U (0. 24,0. 36) U [0,0. 32] U 
[0. 35,0. 40] U [0. 42,0. 48] 

= [0,0. 40] U [0. 42,0. 48] 

mJd i fl &)= [([0. 1.0.2] U (0. 3} ) El ([0,0. 4] U (0.5,0. 6})]ffl 
[[0. 4,0. 5]EK(0. 4,0. 6) U [0.7,0. 8])] 

= [([0. 1,0.2] Q[0, 0.4]) U ([0. 1,0. 2]0{O. 5,0. 6}) U 
({0. 3} 0[O,O. 4]) U ({0. 3} 0(0. 5,0. 6})] 
ffl[([0. 4,0. 5] 0(0. 4,0. 6)) U ([0. 4,0. 5] 0[O. 7,0. 8])] 

= [[0,0. 08] U [0. 05,0. 10] U [0. 06,0. 12] U [0,0. 12] (J 
{0. 15,0. 18)] ffl[(0. 16,0. 30) U [0. 28,0. 40]] 

= [[0,0. 12] U {0. 15,0. 18}] ffl(0. 16,0. 40] 

= (0. 16,0. 52] U (0. 31,0. 55] U (0. 34,0. 58] 

= (0. 16,0. 58] 

6 . 10 . 

JL 

a n & =0 jo , DSm 

MM ( 6 . 1 1 ) am rn \ (ft n d 2 ) «0 vm U d 2 ) = (0. 16 , 0. 58 ] , gffe 

DSm 6 . 11 

* 6. 10 MM && DSm * 6. 11 IJIMM MM 

M J®| BM £ M DSm M J®| $ B M g M 



A6D® 


mJ*(A) = [m{©mI](A) 


0i 


[0. 04,0. 10]U[0. 12,0. 15] 


02 


[0,0. 40] U [0. 42,0. 48] 


J 




ex n 02^0 


0 


0i U& 


(0. 16,0. 58] 



A6D® 


m 1 (A) — 


0i 


[0. 04,0. 10]U[0. 12,0. 15] 


02 


[0,0. 40] U [0. 42,0. 48] 


01 002 


(0. 16,0. 58] 


0i u& 


0 



®M*(»Ji(ft)=0.3)e([0. 1 , 0 . 2] u {o. 3}) (ft)=0. 7) e ((0. 4,0. 6) u 
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